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PROCEEDI NGS

CHAI RPERSON M CHAUD: Good afternoon. W'd |ike
to begin the program please. Good afternoon. M nane is
G nette Mchaud and I'd like to wel cone you to the
I nt ernati onal Wrkshop on the Standardi zati on of Whol e Bl ood
Coagul ation Devices. W are truly delighted to see the
anount of interest that is being generated by this workshop
and we thank you all for taking the tinme out of your busy
schedules to participate in today's session.

The U. S. Food and Drug Adm nistration and the
Col | ege of Anerican Pathol ogi sts are sponsoring this event
because of the recognized need to standardi ze the
calibration of whole blood clotting assays. W hope in this
wor kshop to facilitate discussions on this very topic. It's
clear that participation by all interested parties, which we
believe to have here today, is essential to developing a
successful standard and we are optimstic that the first
step in achieving that goal will be taken here this
aft ernoon.

| want you to please note that the agenda consists
of an initial plenary session during which we wll be
heari ng from our panel speakers. This wll be followed by
wor ki ng sessions in breakout groups during which you wll be

asked to generate a standardi zati on proposal .
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Qur guest panelists were kind enough to generate
prelimnary proposals of their own and several of these
drafts and reactions to themwere recently posted on our
wor kshop web site. W urge you to consider the contents of
t hese docunents as well as the speakers' presentations in
devel opi ng a project proposal this afternoon. W hope that
our panelists' prelimnary work will help focus your
di scussi ons and perhaps be a starting point for the proposal
generated by this workshop.

Fol | owi ng the break-out sessions, we will be
reconveni ng here in the Washi ngton Room Each di scussi on
group will be asked to share the recommendations of their
participants with the general assenbly. This will be
foll owed by a public conmment period and | ask that any
i ndi vidual wanting to nake remarks during the public conment
period, | ask that these individuals identify thenselves to
me as early as possible so that we can allocate tinme for
their remarks.

Finally, our closing speaker will sunmarize the
afternoon's achi evenents which | hope will be many. Before
we start our program | want to acknow edge the work of the
organi zing commttee and the work of many i ndividuals who
made this neeting possible, and in particular | want to

thank Dr. Sheila Murdock of the Food and Drug Adm nistration
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and Dr. Douglas Triplett of the College of Anerican
Pat hol ogi sts for their many, many efforts.

One final note before we begin. You nay have
noticed in your folders that we have an evaluation form
printed on bright yell ow paper. W ask that you take a very
few mnutes to give us your reactions to the workshop so
that we can inprove future neetings. This is expected to
take you only a nonment and so that we hope that you can do
this for us and return the conpleted formto the
regi stration desk on your way out this afternoon.

And so without further delay, it's truly an honor
to introduce to you our opening speaker, the Director of the
Center for Devices and Radiol ogical Health at the U S. Food
and Drug Adm nistration, Dr. David Feigal. Dr. Feigal.

DR FEI GAL: Thank you very much. It's been a
long tine since |I've been able to actually start out a talk
saying "when | was intern,"” but as an internist, when |
began ny internship at University of California-Davis, they
gave us a kit when we started and one of the things they
gave us were two little tubes that contained a small anount
of clay in the bottomof them and | had never used those
bef ore and asked what they were and they said, oh, those are
for your activated clotting tinmes when you nonitor your
patients with heparin. That's a test that Dr. Pau

Hattersl ey who is a heno-pathol ogist here is particularly
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interested in using instead of the other tests that conpeted
withit. And at that hospital was the last tine | used that
test. And it's interesting--there are sone tines in your
career you think you're never going to see an issue or have
an i ssue cone back again and years later the issues are
still there.

Let me speak just a little bit about the
regul atory framework and the inportance of these kinds of
nmeetings to the Food and Drug Adm nistration. |[If you | ook
at the framework in which products are approved, nany tinmes
each product devel ops nethods of identifying what its unique
contributionis. If it's adrug, if it's a biological
product, if it's a device, exactly how does it perform how
does it work? But there are areas where instead of basing
the application on the uniqueness of the application, we tie
the approval or we tie the understanding of the product to
wel | recogni zed standards and the standard has obvi ous
advant ages.

For some products, it's a starting point. The
st andards nmay be standards of good manufacturing or
standards of good clinical practice, but there's others
where the standards actually relate very closely to how the
products performthensel ves and that's particularly useful

when they're a related group of products that are all trying
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to acconplish the sane thing. And in the common eval uation
of tests, when there is a nethod that is viewed as the best,
there's the phrase "gold standard" that's used in those

ki nds of settings.

FDA' s job often is to evaluate clains about
products and the clains really relate to what they do. |If
the clains are performance based, then rmuch of that work is
sinplified both for us in evaluating what the clains are and
for the manufacturer or the hospital or the clinic that's
trying to assert those clains.

There are other tinmes when the clains have to be
grounded in clinical relevance. For diagnostics, that's
often nmeasured in the kinds of perfornmance neasures of
reliability, the accuracy of the tests, the ability of those
tests to predict things, and the clinical context, the
clinical correlation of those.

This is an international neeting so sone of the
coments about regulation may be a little focused on the
United States setting. In the US., the regulation of
di agnostic tests is conplex. The Food and Drug
Adm ni stration has a clear responsibility for manufacturers
of diagnostic tests. Hospital |aboratories, clinic
| aborat ori es cone under the purview of accrediting bodies of
t he professional societies sonetinmes who are working in

cooperation with the accrediting bodies, sonetines state
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licensing authorities, other tines groups that are invol ved
in reinbursenent such as HCFA. So at the hospital
particularly the regulatory framework is particularly

conpl ex.

And then the tests, of course, are used in
clinical practice and that is predomnantly a state concern
only in the practice of nedicine and the practice of
clinical pathol ogy.

VWhat blurs all of these boundaries is when the
test noves fromthe hospital |aboratory into the clinic
| aboratory, to the bedside, the hospital bedside, or to the
home where the types of typical reference standards and
controls that can be used in the highly controlled
environnent of the clinical |aboratory changes to points
where the care is actually delivered. And then not only is
it nore challenging in a practical sense to make sure that
the test is high quality, but is also blurs all of the
regul atory distinctions as well.

This is an international nmeeting and we wel cone it
bei ng an international neeting, and neetings that deal with
standards are particularly relevant for the international
regul atory framework. The Center for Devices and Radi ol ogic
Heal th has been an active participant in the global task

force, harnonization task force, that has worked to nmaking
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the rapid approval and eval uati on of devices harnoni zed
wor | dwi de and a key part of that process is by having
consensus standards where we can have them

So | would like to just conclude ny remarks by
wel com ng you, by again reiterating how inportant this
process is to us, and the positive effect that neetings such
as this have on the public health when they inprove the way
t hat we understand these types of diagnostics and how t hey
i nprove the practice of clinical nedicine. Thank you very
nmuch.

CHAI RPERSON M CHAUD: Thank you, Dr. Feigal. At
this point, we'd like to directly proceed with our panel
presentations. The first panel represents the in vitro
di agnostics industry and our first presenter is M. Janes
Hill.

M. HIIl is a principal scientist and coagul ation
poi nt-of -care systens expert at Roche Di agnostics in
Mannheim Germany. He obtained a bachel or of science degree
in biology in 1974 at the Florida Institute of Technol ogy
and al so conpl eted masters | evel coursework in the sanme
institute.

M. H Il has worked extensively in the area of
coagul ation, first at Dade, where for close to 11 years he
focused on quality assessnent and research and devel opnment

of coagul ati on assays. He subsequently took a position at
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Bi ot rack where for the next five years he focused his
attentions on that device. |In 1989, he began work on the
Boehri nger Mannhei m CoaguChek Systens and their

standardi zation. He continues this work to this day. M.
HIll is active in the I STH and the Anmerican Heart
Associ ati on.

MR HLL: Well, thank you. Good afternoon,
everybody. |I'mreally honored to be here. | want to thank
the FDA and the H MA and al so ny own conpany for inviting nme
here. The topic of ny talk is "Plan of Action for PT-INR
Devi ce Standardi zation and Evaluation.” | believe the key
guestion here is not just standardi zi ng whol e bl ood devi ces
but alittle nore than that. I1t's INR PT standardization
but it's also how to eval uate these devices to ensure the
safety for the custoners.

That's just a rehash of what Dr. M chaud j ust
tal ked about so |I've been doing finger sticks, PTs and aPTTs
since 1985 so | guess | was one of the first ones to get
involved with this. And I'"'mnot sure if it's because | like
chal I enges or whether | really Iike the nountains out in
California, but one thing led to another and it |ooks |ike
it's here to stay.

As far as the standardi zati on and eval uation, in

my mnd, it's really inportant to understand the scope, and
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does this include standardi zation and eval uati on of plasma
devices as well or reagents or instrunents? | woul d think
it should because when | got into this work in '89 |
realized that | could not necessarily rely on the INR
standardi zation of the current plasma systens that were in
the hospital. | had to fine-tune those and validate them
because of the variation in instrunents and the reagents.

Also, it's very inportant to define an acceptable
I NR system error and nethods of analysis. |'ve presented in
the past on this. In ny handout at the end, | have a little
abstract on how to analyze INRs. There is just one way.
There's different nmethods. But we nust understand how to
eval uate these conparisons. Wuat is good? Wat is not so
good? W need to have sone agreenent here.

Next, the way | see it we've got a | ot of agencies
out there. Many of themfeel that they are expert in INRs
and PTs and devices. |'mnot even sure what the EDMA is.
don't want to offend anybody. Maybe it's a typo. But | get
very confused there are so nmany. W need to select the
agencies that truly have experts in this area and
representatives that will contribute and then we need to
solidify these groups because there's sone excellent work
goi ng on that should be participating in this effort to
understand I NR standardi zati on and eval uati on and hopeful |y

that could be acconplished over the next year or so or |ess.
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We shoul d adopt an | STH sponsored protocol for INR
standardi zati on of new devices and reagents. Wth the
agreenent of the experts, this would be nore or less a
generic version which would be suitable for the different
conpani es who have slightly different products and different
needs but follow the basic prem ses of the WHO I NR
standardi zation. It would be really nice to consolidate a
keeper of these world standard reagents here in the United
St at es.

| spent a lot of effort trying to order these
materials fromEurope. | had to wite protocols. | had to
beg and borrow and t hank goodness they trusted ne in what |
was doing so | was able to secure them But it's going to
be nore and nore difficult in the future for other conpanies
to get a-hold of these and train the people how to use them
and how to do these studies. So it would be nice if we had
one keeper right here in the United States.

And finally we've got training and certification
for use of these standards and whet her that includes the
tilt tube nethod I'mnot sure, but really that's what it is
right now for the INR | cannot go across town to a
hospital |ab and assunme that their plasma thronboplastin
reagent with their particular instrunment is going to give ne

a standard INR answer. | nust go to these world standards
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and | nmust know how to enploy them how to handle them and
how to test them

Sonme additional considerations other than
standardi zation. It would be nice if we had an expert
derived protocol for investigating |INR disagreenents. W've
got enough physicians in here and experts who nanage
patients on a routine basis. They knowit's difficult.

They know it's dangerous. They know what's acceptabl e.

They know when to get concerned. Also, this would include
duri ng devel opnent of a system \Wen you have di sagreenents
bet ween your whol e bl ood device or a world standard or a
typical |ab nmethod, what do you do to try to resolve which
one is correct or why the discrepancy is taking place?
These studi es shoul d be done in-house and conpl eted before
subm tting 510 K studies for clinical evaluations so that
there are no surprises |ater.

When you do decide to enploy a referee referenced
system it would be nice if you could use the sane citrate
pl asma that was obtained to do the | ab nmethod so that you
could do a third nethod wwth that. You don't want to get
i nvasi ve and have to draw the patient's blood yet again in a
fancy anticoagul ant and ship it off.

And again what |evel of disagreenent really would
requi re such investigations? | was kind of fanatical in the

beginning. | was so nervous. | was investigating every
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di sagreenent whether it was eight to ten percent and | was
getting overwhel ned with the anmount of work | had to do
until 1 sought sonme help from sone physicians and realized
that this really does happen. You're going to have

di sagreenents between one system and anot her regardl ess of
whet her it's whol e blood or plasna.

And finally, this may drive sone of the physicians
alittle crazy, but | thought I would throw it up here
anyway because this is going to cone up in the future for
devi ces whi ch do whol e blood INRs and PTs and sel f-testing.
You're going to have cases where this whole blood INRis
different than the lab INR And it's not necessarily true
that the whole blood INRis incorrect. It may be that the
lab INRis incorrect. I|I'msorry but I've seen this. [|'ve
seen this in several occasions. The point I"'mtrying to
make is that if you have a difference in the INRand it's
consi stent and you precision of the system and this would
al so include a human-based t hronbopl astin versus a rabbit
based t hronbopl astin, there could be a real consistent
difference in the INRwthin one particular patient.

Now do you shift that INR range so you don't
change the dosage or do you go ahead and rely on the new
system nmake the changeover and nmake t he dosage adjustnent?

It's something that will conme up and it would be nice if we
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had a forum of experts to get other opinions on this. And
that pretty much concludes ny talk so there should be tine
for a few questions if anybody would Iike to question the

finger-stick PT guy on standardi zation and calibration or

eval uation. Gkay. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, M. HIl. Qur
next speaker is Dr. Frank LaDuca. Dr. LaDuca is the Vice
President of Clinical and Regulatory Affairs at
| nternational Technidyne Corporation. Dr. LaDuca holds a
doctorate in pathology with a hematol ogy specialty fromthe
State University of New York at Buffalo.

Foll ow ng a two year N H sponsored appoi nt nent at
t he Johns Hopkins Hospital, Frank joined ITC. Dr. LaDuca
has worked for nore than 20 years in |aboratory and point-
of -care based coagul ati on di agnostics and in clinical
applications of these devices.

He has devel oped several point-of-care products
and actively presents scientific papers and publishes in the
area of henostasis. He is an active nmenber of severa
societies including the Anerican Society of Hematol ogy, the
American Heart Association, the | STH, the AACC and al so
specialty cardiol ogy organi zations. Dr. LaDuca.

DR. LaDUCA: Thank you, Dr. Mchaud. | wll

provide a little orientation first. Jim Pat and nyself--
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Pat M ze, the gentleman at the end of the table--represent
the industry's perspective on this topic that the FDA
organi zed and we have had the opportunity for the course of
the past ten days to conmuni cate our presentations to other
menbers of industry. And we've elected to approach this
topic on an assay by assay basis. So with that

i ntroduction, ny topic is the oldest, ACT, the ol dest point-
of -care coagul ation test. |'mvery pleased to see that Dr.
Feigal actually knew who Dr. Hattersley was and knows t hat
there is clay in the bottomof the tube and that represents
the real foundation of point-of-care testing.

Back then in his days, those weren't point-of-care
tests. Those were just bedside tests. So I'mgoing to
focus a little bit on ACT and what questions need to be
answered in order to achi eve standardi zation of that test.

Jimhas already presented sone information on the
PT and Pat will address the aPTT. | wll touch briefly on
heparin concentration nmeasurenents as an adjunct to ACTs.
ACTs are not heparin concentration neasurenents. They are
heparin effect neasurenents.

Now, we have here a sunmary of what is currently
the state of the art in ternms of standardi zation and

reference materi al . For the PT, Jimhas shown the I NR
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systemin sonewhat detail in terns of what his open
gquestions are and where its direct application is.

Thankfully, for the PT, while it may not be
perfect, there is a plasma | aboratory nmethod and there
indeed is a reference standard, that is the INR For the
aPTT, there are certainly nultiple plasma systens. Every
singl e reagent and instrunent test system put together
creates yet a new type of aPTT, and there really is no
reference. | think there are sone nenbers of the panel who
could tell you about the trials and tribulations the | STH
has had for the past five or six years trying to establish
aPTT standardi zati on.

For the ACT, there is neither a plasma nethod nor
a reference nethod. And when it conmes to heparin
concentrations, whether they' re neasured in whole bl ood or
measured in a |l aboratory, there is a plasnma reference
nmet hod, the historic reference being protamne titration and
there are corollaries to the current neasurenents of anti-Xa
and anti-11a.

A historical perspective is inportant. Hattersley
started in 1966 taking clay, mned celite, diatonmaceous
earth, and putting it in test tubes and addi ng bl ood. The
consequence of that was to create a standardi zation of the
earlier test called the Lee White Cotting Test. Now | know

there are sone people out here who have actually done Lee
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Wiite clotting tinmes. Dr. Feigal is nodding his head. And
that test took sonmewhere around 11 or 12 minutes, a little
bit cunbersone, three separate glass tubes, no activator,
add blood in the tubes and do sequential clotting tines.

It was generally used as its first approach as a
screen for coagul ation abnormalities. In later years, it
becanme a heparin sensitive test and used for heparin
monitoring. But it was in the early 1970s when a coupl e
aut omat ed systens canme to be, automated, the nethod by which
the clot detection took place, and it was at that point that
Hattersl ey's manual nethod where he added bl ood to test
tubes and nerely incubated themin a 37 degree water bath
and tilted them becane an automatic cl ot detection system

Now t oday we have several different systens. |
put the question mark next to Coaguchek Pro because ny
col | eague out here, Dave Phillips, would not reveal to ne
one Coaguchek Pro without an ACT. But | knowit's simlar.
But there are certainly many ACT varieties that are
avai | abl e and the Henochron ACT, which ny conpany
manuf actures, is one of the ol dest ones. It goes back to
the early days in first applying Hattersley to an autonmated
system

The standardi zation, if one wants to approach it

back to its basic roots, would consist basically of these
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ki nds of parameters. First of all, diatomaceous earth is
the first substance that was enployed. C ot detection
originally manual and quickly adapted to automated. The
nmost critical question that everyone has to have answered
when they | ook at standardi zation is what is the clinical
application? It was questions of clinical application that
drove the INR standardi zation. That was the reason why PT
clotting tine seconds were no | onger hel pful because the PT
seconds could no | onger be used to guide therapy.

Clinical applications of ACT directly relate to
when one achi eves what they believe to be protective
anti coagul ati on of patients undergoi ng procedures, cardiac
surgery, interventional cardiology. And there have been
met hods descri bed and there have been standard target tines
applied for both those arenas.

There are a variety of ACT systens, variety of
activators, and a variety of nmethods to put the activators
inthe test nmedia, dry or liquid, and a variety of clot
detection techniques. The key is that when one has a
system an activator plus the test clot detection nethod, it
is inmportant to relate it to the standards that have existed
for clinical maintenance and clinical application.

Now, if one approaches that question with this in
mnd in terns of how does one standardize as tine goes on,

that all ACTs create universal direct clinical meaning, it
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is inmportant that we recogni ze the heparin sensitivity issue
is the key issue. |If you have a different activator, if
it'"s glass or if it's kaolin or diatomaceous earth or

m croni zed silica, you have a different degree of activating
of the coagul ati on cascade and you have different clotting
tinmes.

They all aren't equal and they don't need to be
equal . But for the purpose of clinical application, they
need to have correlations to one another such that
clinicians know what the appropriate target is for the test
bei ng enployed. Additionally, interfering substances is
very inportant. For exanple, with di atomaceous earth, the
basic original Hattersley ACT, if you use a protamne in a
patient, Traceall [?], to provide postoperative protection,
t he di at omaceous earth ACT gets prolonged greatly and is no
| onger reflective of anticoagulation. So the kaolin ACT is
used. Are kaolin ACTs and di atomaceous ACTs the sane?
They're not. They produce different clotting tines,
sonetimes subtle differences.

But the inportance is if you have a kaolin ACT,
how does it relate to the di atomaceous earth ACT target
times that have been established and utilized in clinical
medi ci ne for well over 20, 25 years? The conparisons that

are not critically inportant are shown here.
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It's not inportant for ACT standardi zation to know t he
heparin level or to have a correlation to Prothronbin
Fragnment 1.2 or Fibrinopeptide A . But they are al
friends of mne, and | think they have very val uabl e
application. They do not becone the standards for ACT.
They becone standards for--they may be different point-of-
care tests and they have different standards, but they are
not ACT surrogate standards.

The standardi zati on approach--1"m basically
reflective of what Jimsaid--first, of course, to establish
the coonmttee and identify the issues. | think this is the
first step. | think that FDA has done well to at |east
assenble the right group of people to talk about it on a
first-tinme basis. And then to establish a standard
material. And that material | would prefer it referenced
back to the original Hattersley nethod. And identify a
keeper of the standard. | think that Jimreferred to that
al so. Wether it's national or international, soneone that
can maintain the materials and the nmethod as a standard. It
doesn't nean that every ACT has to be the sane as the
standard. It has to have relationships to the standard.

And when | say define maintenance and
reverification, I"'mreferring to a couple of levels. First,
the manufacturer's level. You know, maintaining adherence

to target tinmes that they have achieved over the course of
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time. So that a 400 second or 480 second ACT today neans
the sane as it did five years and ten years ago. And
secondly, that the institute that hol ds the standards has
the obligation to ensure that they are recalibrated,
reverified on a regular basis so there's been no drift.

The alternate, point-of-care test, this goes
beyond ACTs. These tests are very inportant in the sane
clinical environment. They do not have to fall under the
sanme standardization criteria as ACTs but there should be
sone net hodol ogy to approach standardi zati on of any one of
these tests. There are in existence today alternatives to
traditional ACTs. There are tests which are not ACT rel ated
at all such as thronbin tine. And there are specific
heparin concentration tests that are avail able, each of
whi ch needs to have, if we're going to do this right, a
correspondi ng standard which can be kept and nai nt ai ned.
And | think in the future, we'll see sone of these nove
assays bei ng devel oped, the Prothronbin Fragnent 1.2 and
Fi bri nopepti de A

This is ny summary slide and ny keys to
standardi zation. First, to identify the appropriate
standard nmethod that can be kept and maintained; to identify
a reference standard material; nost inportantly--1 can't

over enphasi ze this enough--the clinicians whom| work with
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and whomwe all work with on a regul ar basis establish and
mai ntai n clinical application guidelines and make sure those
do not change in the future without the clinicians know ng
it so they can adjust appropriately. It doesn't preclude

t he devel opnent of new novel tests with new guidelines. It
just nmeans those guidelines have to relate to the existing
gui delines so patients can be maintained properly and are
protected. And that's the provide for future assay

devel opnent. Are there any questions? There is a copy of
nmy slides on the table outside the door. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, Dr. LaDuca. Qur
next speaker for industry is Dr. Patrick Mze. Dr. Mze is
a principal scientist at Cardiovascul ar D agnostics,
| ncorporated. He has over 25 years of industrial experience
of which the last 15 years is in developing in vitro
di agnosti c products including point-of-care i munoassays for
I nfluenza A, RSV, HSV, and the devel opnent of fl uorescence-
based substrates for tryptophanase and beta-| actanase.

Dr. Mze has devel oped novel point-of-care bl ood
coagul ation assays, including the Ecarin Cotting Tine test
for nonitoring of reconbinant hirudin, a | ow range
fibrinogen test for the nonitoring of the effects of Ancrod,
and a whol e bl ood anti-Xa assay for nonitoring | ow nol ecul ar

wei ght heparins. Hi s devel opnment experience includes the
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current whol e bl ood activated Partial Thronboplastin Tine
of fered by Cardi ovascul ar Di agnostics. Dr. M ze.

DR MZE: Good afternoon. | appreciate this
opportunity to cone talk and that the FDA invited the
i ndustrial speakers to talk. My particular subject is going
to be on aPTT. Again, as Frank said, each of our conpanies
has interest in the other whole bl ood coagul ati on devi ces
and we thought it would be best if each one of us took a
particul ar test and spoke to that.

As all of you or many of you know, the aPTT is
used for a really diverse nunber of indications. It's a
screen for the intrinsic coagul ati on cascade and factor
deficiencies. | think for the purpose of this neeting
t oday, what we're tal king about is how the test could be
standardi zed for the nonitoring of heparin. And this is
heparin and what | call the therapeutic |evel, which is |less
than one unit per m in the blood. There are other uses of
this test including detection of |upus anticoagul ants and
| ooki ng at some of the novel thronmbin inhibitors that we
know today. And | think when you |look at the test, it's
really a global assay. It's a famly of products. Wen you
| ook at what the industry offers the clinician, many
conpani es have two or three different aPTT products

optim zed to detect certain types of clinical conditions.
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And | sort of consider that the aPTT is the
coagul ationi st hamrer. |It's the tool that they use that
they have at their disposal to try out when new things need
to be done in the laboratory. | don't want to go over this
all the way, just to say that the aPTT does neasure a whole
host of different factors. For it to work properly and for
the intrinsic cascade to work properly, you have to have a
surface for the initiation, there is calciuminvolved for
the clotting to occur, and that phospholipids are very
inportant. And this is just to enphasize the diverse nature
of what you are testing for and the conplexity of this
system

Because you need a surface for the initiation,
there's many types of surfaces used in this. This is what |
call particulate. It could be kaolin, MA silicate,
celite, and mcronized silica. Sonetinmes in place of the
particulate, ellagic acid is used for the activation. The
phospholipids in this reagent come froma nunber of
different sources. Mst recently, a nunber of conpanies
have used synthetic phospholipids to hope to devel op a nore
consi stent test.

I"d like to agai n enphasi ze the different nature
of the tests that you're | ooking at. Wen you |ook at a
pl asma based aPTT, it's really a two-stage assay where you

take the plasma and you put it in conjunction with the
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sanple, the reagent, and you let that activation occur, and
that's putting the phospholipids with the surface and this
is either two to five mnutes |ong, and then you add cal ci um
to start your clotting reaction to occur.

When you're | ooking at the whol e bl ood base
system because we're trying to nake the system user
friendly, that the end-user doesn't have to do a plasma
separation, we don't want themto have to do two-stage
assay, it all occurs at one tine. Both the activation and
the initiation of clotting with cal cium happens at one tinme
and this is really different than what happens with the
| aboratory system And so direct conparisons fromthe
results that you get fromthis are sonetines very hard to
do.

Another thing that 1'd like to really enphasize is
when you do a separation, you separate your cells from your
pl asma, you're separating conponents that are really
intimately involved with the coagul ati on process. So you're
real |y changi ng what is happening and the whol e bl ood devi ce
manuf acturer would like to think that we should actually be
the gold standard because all the parts of the coagul ation
cascade are present there, all the cells are there, and when
you take those away and you're just |ooking at the plasma

portion of it, you' re not really |ooking at the system And
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again when you do this separation, a |lot of tines you're
concentrating drugs into the plasma or you're elimnating.
So really what is happening is changi ng between the two
sanpl e types.

When | tal k about calibration and a | ot of
manuf act urers when they tal k about calibration, they're
really tal king about consistency and they're tal king about
calibrating a new |l ot of reagents to be the sane as the
referenced | ot of reagents that they have in-house. And
this is done by a nunber of different nethods. For aPTT,
there are recommendati ons on how to determ ne what your
normal range is from NCCLS. The heparin response is
normal ly gotten fromtesting of clinical sanples. And this
really defines your reagent and is really what you're trying
to determ ne for consistency.

O her things that you wll determ ne and put in
t he package insert is what the factor sensitivity is and
then ultimately you may | ook at other properties |like |upus
anti coagul ant or response to thronmbin inhibitors to fully
characterize your product. And what we're trying to do with
the manufacturing calibration is be consistent because our
custoners hate surprises and whatever the product is that
they're getting, they want the product to be the sane from
| ast nonth to this nonth when they get a new | ot of

mat eri al .
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So when we tal k about standardi zation with the
aPTT, what are we standardi zing? As we've seen, we have a
famly of tests here. They have multiple uses. Wen you
change the reagent, perhaps to standardize it, this is going
to affect all the uses and the response that you get and
really trying to optimze for one particular analyte with
this type of test m ght negatively affect the other uses.

In the plasnma-based systens, an INR-1i ke system
for standardi zati on has been attenpted and this has shown
site-to-site variability. So the INR approach, at |east for
pl asma- based systens, has not been really useful yet for
aPTT.

| still think that, you know, we should go through
the exercise of trying to use an INR-Iike systemfor the
whol e bl ood devices. The whol e bl ood devices are very
unique fromtwo aspects. One is they mnimze the pre-
anal ytical effects that go on. Two hospitals may coll ect
blood in different tubes or spin them down at different
times or hold themdifferent anounts of tinme and this sort
of exaggerates what woul d happen pre-analytically before you
test the sanple. Using the whole blood sanple, you mnimze
sonme of these pre-analytical differences and you may get a

nmore consistent result frominstitution to institution.
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We feel like all manufacturers should participate
in this because each one of them has a specific device
reagent coupling and this won't change from hospital to
hospital, which mght elimnate sone of the differences you
see in plasma-based systens when you use a reagent on
different types of analyzers so the whole blood aPTT I NR
approach may work out better.

In conjunction with this, if one has to devel op
controls or standards to further analyze what is going on,
talking to the other industrial representatives, these
controls if they're going to be used on our system should
have cel lul ar-1i ke conponents and many of our systens key on
what is happening to the red blood cells or other conponents
of the systemto detect when clotting occurs. And so this
woul d have to be a part of the control

You woul d need normal and abnornmal sanples for
unfractionated heparin to see what your slope is and perhaps
i nstead of getting one defined response in clotting tine, a
range could be adopted or ratio of ranges at first and see
how t hi s works.

If we want to go to factor standards to | ook at
factor deficiencies, these really need to be nultilevel in
nature to look at the inflection point of where your assay

or test starts detecting this factor deficiency.
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So | have a conclusion slide for the industry
speakers. W really feel that PT standardization is
possible. Let's do it. APTT we should pursue it, but this
will be a very challenging field, and ACT, it would be very
beneficial, but this is just starting. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, Dr. M ze, for
your remarks. This concludes the presentations by our
i ndustry panel. W' re next going to hear fromthe panelists
who will be presenting the viewpoints of coagul ati on experts
and end-users of these devices. Qur first presenter is Dr.
Jack Ansell. Dr. Ansell is Professor of Medicine and Vice
Chair of the Departnment of Medicine at the Boston University
School of Medicine. He has over 25 years of experience and
interest in the managenent of oral anticoagul ation and the
application of new nodels of managenent, especially patient
self-testing. Wlconme, Dr. Ansell.

DR. ANSELL: Thank you, Dr. Mchaud. 1It's a
pl easure to be here today to be invited to this presentation
and | just want to share with the audience the fact that |
was known as the best Lee Wite clotting time performer as a
medi cal student. That's the only thing | remenber from
medi cal school. 1've forgotten everything el se, but

residents always had the nedi cal students do the Lee Wite
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clotting time. | had not nmade it to the Hattersley test.
It was even before that.

And that actually brings up an observation | was
t hi nki ng about just listening and that is when you think
about sone of these old tests, particularly Lee Wite
clotting tine and other tests, over the years, it's just
amazing that our patients by and |arge do pretty well.

[ Laught er. ]

DR. ANSELL: You know maybe they're doing better
now t han they were, but by and |l arge, they do pretty well.
And you wonder why. But in any case, it really brings nme to
my first slide. Wat | amgoing to talk about is the
prothronbin tinme and the whol e bl ood, capillary whol e bl ood
prothronbin tine. And | want to do sonething a little
different and that is | want to start at the end and then
maybe wor k backwards or go back to the begi nning because |
want to frame the discussion keeping in mnd what the end
result is and what we're | ooking for, what we're trying to
achieve here in terns of calibration, and that is good
clinical outcones.

And if we cannot figure out howto calibrate and

how to standardi ze, but we still get good clinical outcones,
| think that's still okay. W shouldn't |ose sight of that
and so if I can have the first slide. | just want to start

with one slide that sumrarizes sone of the studies |ooking
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at patient self-testing. And ny focus is on point-of-care
prothronbin tine testing but really in a patient's hands.

And so I'"mnot going to go into detail here, but
as many of you know, the instrumentation that was suitable
for patient self-testing was introduced in the |ate 1980s,
1987 by Lucas, and then a whol e series of studies, about
eight or nine or ten there, were done over the next ten
years that | ooked at how well patients did. And this is in
spite of sone of the things that we're tal king about here,
al t hough no doubt the industry has been very interested and
has devoted a |ot of tine on calibration.

But Rich White in 1989 did a snall pilot trial
random zed control, 23 patients, showed that these patients
did better than a control group at least in terns of a tine
in therapeutic range. These are patients on warfarin and
that this group was too small for hard outcone differences.
| did a study that | reported in 1989 that | ooked at the
i ssue of patient self-managenent. Could patients not only
test their own PT, but actually manage their own warfarin
dosing? A small pilot trial of 20 patients, and in fact,
they did very well with excellent time in range. There was
not a control there.

Dave Anderson presented in '93 a patient self-

testing study, |ooked at cohort of 40 patients over two
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years, showed that (1) the patients were able to do it; and
(2) that it correlated fairly well wth standard | aboratory
testing. | reported a seven year followup on the initial
cohort that was managing their own therapy for seven years,
conpared it to a matched age and di agnosi s nat ched control
group | ooki ng back, and found out that, in fact, the
patients spent nmuch nore tine in therapeutic range and did
well. Again, there were no differences in hard outcones.

Dr. Bernardo presented sonme of the results from
Germany where there's extensive patient self-testing going
on and this was a retrospective review of 200 or so
patients, again nore tine in therapeutic range if that is a
reasonabl e surrogate for good outcones.

Dr. Horstkotte from Germany did a random zed
control trial of 75 patients with nechanical valves and
showed nore tine in therapeutic range versus the usual care
and usual managenent of warfarin as well as reduced adverse
events.

M chael Hascenkam did a study, 21 patients,
simlar type findings, although again a very small trial.
Rebecca Byeth in 1997 in 162 elderly patients, patient self-
testing, showed that they spent nore tine in therapeutic
range and, in fact, had fewer adverse events. Sawicki in
1999 just published results from Germany on 90 patients,
simlar type findings, nore tine in therapeutic range, no
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differences in hard outcones. And Dr. Koerthe, his study is
currently in press, approximtely 600 patients he reported
on, conpared to usual care, nore tinme in therapeutic range
and reduced adverse events.

So in spite of everything that we're tal king about
here, here is a technology that has conme about at |east on
these prelimnary studies, and as you can see in the late
"90s, starting to get into |arge random zed control trials
with many nore patients, and | think there is still a way to
go with these studies, but, in fact, we have evi dence that
whatever it is, it's working, it's valuable, it's
st andar di zed, maybe not ideally standardized but, in fact,
it does work, and I think we have to think about what we're
tal ki ng about today in that context and not make a system
that is so difficult, so conplex, that it is not user-
friendly or not useful for the clinician.

Now, what 1'd like to do in the next three or four
slides, and | hope | get the award for the fewest nunber of
slides here today, and that is | just want to point up a
coupl e of fundanental differences and questions and things
that we should think about and | actually wll make a
suggestion at the end. But sone of the fundanental
di fferences between point-of-care, capillary whole bl ood PT

testing, and standard testing is obviously that you're
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dealing with whol e blood versus plasma. First of all, it's
a non-anti coagul ated speci nen versus an anti coagul at ed

speci nen, and what differences does that call for or account
for? | can't say at this point in tinme, but it's sonething
that really needs to be taken into account.

The other thing is that we're dealing with single
use sanple. In other words, a capillary sanple, you can't
test it 100 tines over the sane drop of blood, and every
tinme you retest, it's a new new sanple. So when one thinks
about the Wrld Health Organization format and ot her things
where tests are done simultaneously on the sane sanpl e of
bl ood and there is a very good correlation and CV of the
various sanples, it may well be different in whol e bl ood
nmoni tors because we're dealing with a new prothronbin tine
every single tinme that we test.

And as many peopl e have said, no gold standard,
and in fact there is no gold standard unl ess one accepts the
pl asma PT as the gold standard and that nay well be
appropriate, but there is no whole bl ood gold standard.

The other thing is the end point neasured. Again,
this is a plasma equival ent PT as opposed to a real PT.

Now, a nunber of the speakers already have hinted to the
fact that what is the real PT? WII| the real PT please
stand up because |I'mnot sure that the plasma PT represents

the real PT. However, it is the test that we've used for
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the last 60 or so years since the md-'30s. W have this
tremendous experience with it and standardi zati on and so

forth. So | think we have to accept that as the real PT,
but in reality, the whole blood PT may be cl oser to what

really happens than the plasm PT.

And al so, we have to think about the quality of
the reagent in the whole blood nonitors. At |east the way |
think about it, the quality of the reagent loses its
significance, loses its inportance, not to say that it's not
inportant, but it is a whole different |evel of inportance,
because we're dealing with a mat hematical formula, we're
equating an artificial whole blood tine back to a plasma PT
time, and the reagent that's there in terns of what the
original 1Sl of that reagent is may not be inportant,
al though the one that is applied to it ultimately wll be
i nportant.

And then also multiple technol ogies we're dealing
with here. W have whol e blood nonitors that neasure the
end- poi nt and sone type of clotting assay or thronbin
generation assay or electrical inpedance assay or various
ot her ones. And new ones are comng out or are in
devel opment. So this is simlar to the types of instrunents
that we have to deal with with plasnma PTs where we have al

different types of technol ogies.
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| think there are a few fundanental questions that
we need to think about and I would like to really nove back
a step and get back to the derivation of the initial
correlation fornmula and how is that derived. | think it's
sonmething to consider in our discussions here and not just
the calibration of new lots of thronboplastin or new
cartridges as they cone out, but how does the manufacturer
initially correlate their instrument wth standard PTs?
VWhat is the standard and the reagent that they conpare it
to? Should it be the Wrld Health Organi zation standard,
the international reference, and a 60-20 full schene
st andardi zati on, or sonething else? Wat type of sanple is
going to be used in the whole blood nonitor? A capillary
sanpl e or a venous sanpl e? Because both have been used.

How many data points does one need to derive that
initial equation, that initial fornmula? Do you need sinply
60 points or 80 points or do you need two, three, four or
500 points? Wat's the range of INRs that need to be tested
in order to develop that correlation? Pretty much the
t herapeutic range or do you need a very w de, W de range?

And the quality of the thronboplastin--does it
really matter? And | think that is an inportant question.
And then you junp down. Once you have established an
instrunmentation and a nethodology that is correlated to

sonet hing, then the question is calibration of new | ots of
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t hronbopl asti ns and agai n whenever we nention thronbopl astin
with these instrunents, it's really a thronbopl astin
cartridge conbination. But does one sinply repeat the
initial procedure? Does one use the WHO procedure? Does
one adjust the fornmula to account for differences in the

t hronbopl astin or adjust the ISl of the thronboplastin to
account for differences and so on? And then there's the
effects of the cartridge as well as the thronboplastin.

And then finally, there are a nunber of
operati onal questions that one needs to consider in terns of
poi nt-of -care testing. The skill of the tester. First of
all, we have professional use in a hospital or office
setting versus non-professional use by patients thensel ves.
We have individuals doing frequent tests, 20, 30, 40 a day,
versus infrequent tests, perhaps once a week. Does that
make a difference?

We have the environnment of testing which may be a
factor. The hospital is one environment, usually fairly
controlled, but not always. The office environnent, and
then we have the honme environnent which is relatively
uncontrolled. W have the whole issue of quality assessnent
and quality control, which I don't know that we're going to
di scuss today necessarily, but that's the whol e next step,

and that once you have calibrated and standardi zed your
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instrunments, what do you do about quality control and how do
you make it user friendly and doable, particularly by
patients? And there are all different potential

requi renents, maybe different quality controls for the
hospital setting versus the honme setting. There are liquid
controls. There are electronic cartridge controls. How
frequently does one need to do this?

And then there are sone inportant clinical issues,
clinical questions, about patient selection for patient
self-testing, as well as patient dosing issues. So to cone
to a close then, I would just |ike to, not necessarily
suggest but perhaps put up for consideration that the
original derivation of a correl ation between whatever the
instrunment is and whatever that technology is with sonme
standard format in order to derive your mathematica
equi val ency, to ne requires nmany data points, hundreds
perhaps, to achieve sonething that is valid. To ne | think
one needs a wde INR range going fromone up to ten or so
and not just around the therapeutic range. | think that one
needs to | ook at whol e bl ood sanples with varying
hematocrits within the range of what one wll typically find
in patients. One needs to |ook at different platelet
counts. One needs to |look at other red cell disorders,
sickle cell disease and other things; how does that

i nfl uence the test?
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In some instrunents it may not be a factor, in
others it could be. And then what is the quality of the
commercial thronboplastin and instrunent that it's conpared
to? Wat | would suspect at this time, what | woul d perhaps
think nost appropriate at this tinme is that in order to
derive that initial fornmula, one is going to choose a good
qual ity commercial thronboplastin and a common good
recogni zed instrunment to test your instrunment against and to
standar di ze what you have in order to derive the hundreds of
patients that one m ght need and the different I NR ranges
and ot her things.

On the other hand, as you nove down to calibration
of new t hronbopl astin cartridge conbinations, in that case |
t hi nk one needs fewer data points, nore restricted INR
range, and, in fact, there the Wrld Health O ganization
calibration schene m ght be the nost appropriate for
calibrating new cartridges and new t hronbopl astins as they

are produced. Thank you very nuch.

[ Appl ause. ]
CHAI RPERSON M CHAUD: | see a few of you fanning
yourselves. | think we'll ask one of our staff to step out

and see if they can adjust the roomtenperature accordingly.
Okay. Thank you, Dr. Ansell, for your very interesting

remarks. Qur next speaker is Dr. George Despotis. Dr.
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Despotis is an Associ ate Professor of Anesthesiol ogy and
Pat hol ogy at the WAshi ngton University School of Medicine.
His clinical practice is divided between cardi othoracic
anest hesi ol ogy and transfusi on nedi ci ne and bl ood banki ng.

He is board certified in anesthesiol ogy and board
eligible in transfusion nedicine. Dr. Despotis' research
interests include point-of-care diagnostic testing to
nmoni tor anticoagul ati on reversal, point-of-care assays to
opti m ze managenent of bl eeding, as well as bl ood
conservation strategies. Dr. Despotis.

DR. DESPOTI S: Good afternoon and |1'd certainly
like to thank Dr. Mchaud for inviting me to be here with
you this afternoon to address, | think, a very inportant
topic. Over the next ten mnutes, what I'd like to do in
specific is address the issue of standardi zed assessnent of
accuracy of point-of-care test systens in terns of
nmoni t ori ng hi gher heparin anticoagul ati on.

And before starting, 1'd to thank Dr. Heinrich
Yost for helping nme give his input on sonme of these slides.
But as a preface to this, 1'd like to say that what |' m not
going to address today is the ability of these point-of-care
tests to examne the issue of clinical efficacy of
heparinization in ternms of inhibiting or suppressing

activation of the blood clotting system Wth that said,
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what | would |like to address is the actual standardized
assessnent of these type of systens.

And clearly | think we have to understand what is
the setting of higher states of heparin anticoagul ati on and
that really belongs in two major categories. That is in
areas where we use extra-corporal circulation, the
predom nant being cardiac surgery involving maybe 600, 000
cases a year, but also the henodialysis setting, and in
addition the cardiac catheterization |aboratory, nmaybe not
quite as high in terns of heparin dosing and concentration,
but clearly another area.

In terns of test systens specifically, and |I'm
going to echo sone of the previous speakers on sone of this,
but in terms of heparin anticoagul ant effect nonitoring,
|"ve listed quite a few assays for you here. | think the
maj or one that is the nost comonly used, is, of course the
activated clotting tine, and, | use this termloosely, but
quot e-unquote "the gold standard" for anticoagul ation
nmonitoring. However, there are new and energing
technol ogi es and test systens that will be available, if not
currently available, to help us with the dil emma.

And the big differentiating feature between these
type of test systens and the other category, that is heparin

concentration, is that with anticoagul ant effect nonitoring,
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we're not |ooking just at the circulating concentration of
heparin, but also its clinical effect, which may vary
substantially between patients based on a nunber of patient
and perioperative variables that can affect neasurenent.

For instance, ATIII deficiency, we would never use a system
i ke the automated protamne titration or heparin sensor or
fluoronetric assay to only nonitor with those type of test
systens because we would m ss those patients who have
substantial ATIII deficiency and that m ght be quite
detrimental in certain scenarios.

Vell, in terns of |ooking at standardi zed
assessnent of accuracy, the way | perceived this issue was
that I think the old vantage point would be that we use sone
gol d standard | aboratory reference, and unfortunately I
really don't believe that that's probably the best approach
in this, and again |I'm echoing a nunber of the statenents
made earlier fromthe previous speakers, but | think when
you' re | ooking at | aboratory based nethods such as plasma
based anti-Xa chronpbgeni c assays or protamne titration,
al t hough they're very nice assays, there are clear
limtations. Again, these are really heparin concentration
assays and so really we're not assessing sone of the
i nportant properties of tests such as the ACT which | ook at
anti coagul ant effect because, as you're well aware, in the

anti-Xa, for instance, we're putting back ATIIIl into the
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system and taking that out as a variable. And that's
i nportant clinical information.

But again sonme of the inportant limtations with
these type of test systens are they're not generally
available in nost, especially snaller-hospital based
settings. Cearly, there is no standardization of these
type of assays and there are a lot of--and I'"'mnot really
going to get into this--there are a ot of preanalytic and
anal ytic variables that influence the relationship between
t hese type of assays and the whol e bl ood systens.

So | guess at that vantage point, what 1'd like to
do is propose a suggestion in ternms of how we m ght consider
at | east | ooking at standardization of how we can | ook at
accuracy, and really when | drafted this slide up, | thought
t hat naybe the best approach m ght be the manufacturer, the
burden being placed on themto | ook at and create a
performance reference. And maybe the way |' mrethinking
this maybe the manufacturer but maybe al so the institution
being able to generate that type of performance reference.

And what | nean by that reference is that when
you' re |l ooking at a given test, you would then | ook at the
response of whatever you're trying to exam ne, whether it be
heparin anticoagul ation or warfarin, but |ook at the

response of that given test systemin a series of normal
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patients or volunteers, and then go back through tine,

whet her you're using the manufacturer's standard or you've
created an institutional standard, go back and rel ook at

t hat heparin dose response, for instance, to | ook at the
system performance over tinme. And again, if we're | ooking
at heparin, that would be an exanple of anywhere fromone to
eight units per cc at normal therm a.

But as I'll show you in the next few slides, there
are a nunber of other issues, especially with cardi ac
surgery, that nmake this story a little bit nore conplicated,
and nmaybe we shoul d be adding other issues in terns of the
heparin dose response such as the system response to
hypot herm a, to henodilution, or to ATIII depletion, for
instance. So to address this a little bit nore adequately,
" mgoing to spend the next few slides |ooking at these
particul ar issues and then reiterate this proposal.

This is sone data that we've generated from our
institution in which it was basically an in vitro study. W
obt ai ned bl ood speci nens for about 32 cardiac surgical
patients and then we spi ked those bl ood speci nens with known
anounts of heparin and, of course, this is the |inear
rel ati onship between in this case the kaolin ACT based on
the Medtronic platformas it related to whol e bl ood heparin
concentration. And again, if you | ook generally at that

relationship, you see that it is a nice linear relationship

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



if you plot the nean val ues over that range of
concentrations.

However, you can al so see there's quite a bit of
variability. Those are standard deviation bars illustrating
that there is quite a bit of variability and confirnmed by
that R value of 0.79. And of course, that would be a little
concerning, but as we're well aware, as you see wth nost PT
and aPTT reagent systens, the response can vary between
patients. And in this setting, we not only have plasma
i ssues but we have cellular conponents such as platelets and
red cells that m ght be influencing our test result.

I f you actually | ook at the correlati on anong
patients, then you actually, if you average those
correlation coefficients, they average to about .98, and to
illustrate this concept further, that's what we did. W
exam ned the individual relationships in those 40 odd
patients, and you can see here, and this is just an
overview, but you can see that, in general, there's a fairly
nice linear relationship between ACT val ues and heparin
concentrations.

Now, it m ght becone log linear, for instance, in
the upper left corner, an increased responsiveness, or if
you can see in the mddle of the slide, there's one patient

that has a log |linear decreased responsiveness to heparin
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Wi th concentration, but in general there is a very nice
linear relationship so that standard deviation we saw on the
previous slide, it was really related to patient rel ated
differences. And so that is sonmething to keep in mnd when
we' re thinking about standardized assessnent of these
assays.

In addition, there are other confounding vari abl es
that can occur in clinical scenario. The sane type of
anal ysis, except now we're |l ooking at ex vivo in a series of
32 patients undergoing cardiac surgery and cardi opul nonary
bypass. Again, the relationship of kaolin ACT to anti-Xa
heparin assay fromDr. Yost's |lab, and you can see here the
R-squared is 0.58 and a |ot of scatter. Sone patients with
an ACT of 400 seconds had | ower than one unit per cc,
whereas other patients had eight units per cc of heparin at
that ACT value, and so indicating that in certain clinical
scenarios, there mght be a |lot of effects of perioperative
factors that can influence these test results.

VWhat are sone of those factors? Well, in our
setting in cardiac surgery, another study we published
| ooki ng at some of these factors, again a series of 32
patients, we're |ooking, the yellow at the top is celite
ACT, the blue is kaolin ACT, and we al so used an anti-Xa in
white and a whol e bl ood, the autonmated protam ne titration--

in purple--assay to | ook at heparin concentration. And the
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common points here fromthe first point to point Ais
heparini zation and clearly there's a rise in both heparin
| evel s and ACT val ues.

But the real divergence occurs when we initiate
cardi opul nonary bypass at which tine you can see what
happens to heparin levels. They plumet at a tinme where ACT
val ues either stay the same or increase. And the reason why
that divergence occurs is two part. First, heparin |levels
drop because of the tinme interval there, about 45 m nutes,
but al so because of the hematocrit, the anmount of
henmodi [ ution that occurs with the initiation of bypass.

In any event, clearly if a clinician wanted to
maintain five units per cc, and based it off the initial ACT
val ue, that you could see how they would be m sl ed, and, of
course, this is inportant information fromthe clinician's
perspective but again hel ps one understand that there are a
| ot of confounding factors that make standardi zed assessnent
more difficult. And, of course, that's why |'m suggesting
we include issues |ike henodilution and hypot herm a when
we're assessing the effects of these variables on particul ar
assay systens.

Finally, again, another study that we published
| ooki ng at the responsiveness of a couple of these test

systens, celite in yellow and kaolin in blue, as it related
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to ATIIIl concentration. W obtained speci mens from

vol unteers, approximtely ten, reconstituted platel et poor
plasma with ATIII deficient plasma, and then generated these
response curves. And as you can see, when you get bel ow
about 80 to 100 percent activity on ATIII, there is a nice
linear relationship that has reduced responsiveness of these
assay systens. And, of course, again, this is inportant
information for us as clinicians when we determ ne what is
the therapeutic dose of heparin in any given patient.

So to go back to ny original suggestion, | think
again ny proposal would be that we generate or we allow the
manuf acturer to create the tenplate for their particular
gi ven instrunment and reagent system and that we allow t hem
to prepare for us a standard dose response relationship in a
| arge series of volunteers and, of course, that would be the
white line there. Over a given heparin concentration range,
what is the response of the ACT for that particul ar test
systen? We m ght al so consider having them generate curves
as above, that is the effects of henodilution, known anounts
of henodilution, and hypotherm a. And the one that I
haven't drawn in there is if we vary ATIII| concentration,

t hat sl ope woul d drop.

And then we can use that as a tenplate to know at

any given tinme when we're using the instrunment, if we want

to run a small series of patients and | ook at that accuracy
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and see if it confornms to what happens at the manufacturer's
site. Again, the alternative to this would be that each
institution would generate these kind of curves and then
over time be able to use these to | ook at the assessnent of
the performance of these assay systens. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, Dr. Despotis.

Qur next speaker is Dr. Leon Poller. Dr. Poller is an
honorary professor of the University of Manchester. He is a
foundi ng organi zer of the UK National External Quality
Assessnent Schene in Bl ood Coagul ati on and al so of the WHO
International External Quality Assessnent Schene in Bl ood
Coagul ation. He has been the project director of the

Eur opean Concerted Action on Anticoagul ati on of the European
Uni on since 1994. Professor Poller has contributed to over
300 articles in professional journals and is the editor of

t he Recent Advancenent in Bl ood Coagul ati on series.

Wel conme, Professor Poller.

DR. POLLER  Thank you, Dr. M chaud, for that kind
invitation for the neeting. It's good to see so nany
friends and col | eagues here and neet them again. The first
slide, please. Nornmalization and Standardization of Hone
Prothrombin Time Monitors is a program of the European

Comm ssi on of the European Community Steering G oup which

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



has just been--Dr. M chaud, Dr. van den Bessel aar, Tri podi,
van de Meer, and Preston, our consultant.

We al so have national control directors--next
slide, please--in each of the 16 EU nenber states and nmany
of these nanmes are very famliar to you. W all share the
interest in the hone nonitors and the effort to bring them
into the WHO schene.

The next slide, please. The ains of the European
Concerted Action on Anticoagul ati on have been to inprove the
| aboratory control of oral anticoagulation and inprove dose
regul ation which is [?] medical program and the present
topic, normalization and standardi zati on of honme prothronbin
tinme nonitors on the standards, testing and neasurenent
pr ogr am

Traditionally, tests used for the control of oral
anti coagul ant treatnent, as you all know, have been pl asma
nmet hods, but recently the usage of oral anticoagul ant
treat nent has expanded enornously and in response to this a
new system of hone testing PT nonitors based on testing an
unnmeasur ed whol e bl ood sanpl e has been devel oped. This is,
of course, a revolutionary approach offering potential great
advantages. Up till now, all |aboratory nethods for
anti coagul ant control have been dependent on skilled
| aboratory personnel. Hone prothronbin time nonitors offer

the testing by relatively unskilled personnel including
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i ndeed patients thenselves, thus avoiding the need for
hospital or clinic attendants.

Manuf acturers enploy quality control procedures to
attenpt to conformto WHO gui delines, but there is no
possibility of calibrating all instruments in accordance
with PT standardi zati on WHO schene. W thout adequate
calibration to accord with the WHO schene, w despread
i ntroduction of the nonitors resulting from consuner denmand
would in the views of many of us result in a return to the
unregul ated state of oral anticoagul ant control which
exi sted before the introduction of the WHO schene.

The only valid way--1 expected how s of protest at
that remark--but the only valid way to calibrate the hone
monitors was proposed by Tripodi in his publications. Next
slide, please. And the devel opnent--next slide, please--the
parall el calibration of unmeasured whol e bl ood sanpl es on
t he hone nonitor conbined with conventional PT manual
testing using a thronboplastin IRP on the plasm sanpl es
fromthe sane subjects collected sinultaneously as the whol e
bl ood sanpl es.

An exanpl e of one of these calibrations is given
in then next slide taken from Tripodi's paper which shows
the calibration of a nonitor in ternms of the EC reference

t hronmbopl astin for rabbit, CRM 149R [?], the tests on the 20
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normal s and the 60 coumarin sanples on the |log-l1og plot, the
regression analysis giving the slope and fromthis the ISl
derived. This is a very |l aborious process totally
inpractical for the calibration of individual nonitors apart
fromvery interested parties such as manufacturers doing the
mai n bat ches.

The ains of the ECA project therefore is to
devel op a sinpler systemwhich can be used widely and with
confidence by manufacturers and others and to give a
calibration and also to provide quality control materi al
"1l come to that later. There are big problens wth the
WHO schene in respect to the nonitors. Next slide, please.

Conventional WHO calibration requirenents are very
consi derable. You have to have skilled personnel conversant
with the manual prothronmbin tine technique, obviously not
practical for the usual honme nonitor user. You have to have
a supply of 20 normals, plasnma from 20 normals, and 60
patients on anticoagul ation, which is quite a task to
collect. You have to have the |l ocal supply of the
t hronbopl astin IRP, which is usually very difficult to
obtain, and really one would say you have to have a nulti-
center calibration because a single calibration doesn't
carry a great deal of weight.

So there are enornous problens if you say you

should do a WHO cal i brati on, the conventi onal one on the
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home prothronbin tinme nonitors. Then again it's accentuated
by the massive nunbers of nonitors. You' re going to be
dealing with thousands as opposed to the few, one or two in
the | aboratory, perhaps a thousand or so, the equival ent one
per patient. There are the different types of nonitors
using different types of end-points and different test
strips even with the sane nonitors, all of which need

cal i brating.

And some nonitors, we found to our cost and
travail, do not provide results in real seconds. They are
virtual seconds. So you can't really do a WHO cal i bration
w t hout some very conpl ex conversion. So these are sone
problens in the WHO schene.

And then on this next slide, nonitors have
particul ar problens. Using whole blood, un-citrated whol e
bl ood, you're conparing with citrated plasm controls and
this has to be carefully regulated. They have red cells in
the testing. Do you need a substitute? Red cells alter the
test volunme and al so have a nechanical effect on the
testing. |If you're going to use lyophilized plasma for
controlling, how do these |yophilized changes affect the
monitors? And again you get different types of end-points

with the nonitors. Sone have a sinple clotting end-point.
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Sone have aggregation end-point. Sonme have all sorts of
mechani cal end-points that | don't totally understand.

So there are problens with the WHO cal i bration
systemas it stands for nonitoring the convention. Well,
how are we tackling themin the ECA progranf? Next slide,
pl ease. First of all, we are doing sonme--this is a plan--
prelimnary investigations on the effect of citrate
anticoagul ant, the effects of |yophilization at a few
selected | aboratories. W wll endeavor to produce a
protocol for the calibrant in quality control plasma for the
preparation, to prepare pilot batches, certify these in the
appropriate ways with the role of an IRP for thronbopl astin.

Then we cone to our major undertaking which is a
large multi-center calibration study at the ECA nationa
control l|aboratory. This will be the test of whether the
VWHO sinplified systemconpares with the full conventional
VWHO system because that's what they'|ll be doing as well.
They will be doing the Tripodi type testing. And also an
indication of the inter-instrunent variability of
instrunments of the sane type and whether they conformto the
criteria.

The anal ysis of the calibration, the study and
their recomendations will be our |ast endeavor. Next
slide, please. W also have to tackle the question of

quality control to ensure continuing conformty to the WHO
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standard by regul ar checks of inter-instrunment variation, to
check into batch variation, test strips and cartridges, and
to check performances of operators.

And finally, there are the outconmes which--the
next slide, please--last slide--we hope will be the
devel opment of a sinplified calibration schenme for home PT
monitors to allow themto accord to the WHO system This
wll be on the basis of the multi-center study. W wll be
able to assess inter-instrunment variability by calibration
and quality control. W'Il|l be able by ongoing quality to
ensure continuing uniformty and the end result wll be
conformty to WHO standardi zation. Finally, I'd like to
t hank the manufacturers who are cooperating with us in this
proj ect. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, Professor Poller.
Qur final panel will be representing the viewpoints of the
proficiency testing, regulatory and standards devel opnent
organi zations. Dr. John Brandt, our first speaker on the
panel, is speaking for the Coll ege of Anmerican Pathol ogi sts.
Dr. Brandt is currently a senior clinical research
pat hol ogist with Eli Lilly and Conmpany in |Indi anapolis,
Indiana. Prior to joining Lilly in January 1999, Dr. Brandt

was a professor of pathology at the Chio State University in
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Col unbus, GChi o, where he was Director of the Hemat opat hol ogy
Pr ogr am

Dr. Brandt has served on the Coagul ati on Resource
Comm ttee of the College of Anerican Pathol ogi sts since 1984
and served as chair of this commttee from1993 to 1998. He
is also currently a nenber of the Standards Comm ttee of the
Col | ege of Anerican Pathol ogists. Dr. Brandt.

DR. BRANDT: Thank you, Dr. Mchaud. It is a
pl easure to see many friends who have westled with this
probl em for a nunber of years. Sonetinmes | think it's |ike
getting into a pigpen and we all conme out with a little nud
on us. The stories are starting to sound a little simlar
and | think as | go through ny talk, you'll pick up severa
themes that you' ve heard fromthe previ ous speakers, and
indeed I think we mght be starting to get our hands on this
pr obl em

| f you think about the concept of standardization
itself, it really inplies that the nmethods and devi ces used
to performthose neasure the sane thing. An exanple woul d
be bl ood gl ucose and the whol e bl ood gl ucose anal yzer,
finger stick analyzer ought to correlate with another
chem stry anal yzer for glucose. The problemthat we face,
and there are several problens, in terns of the coagul ation
assays are that coagulation is in general neasure a conpl ex

mul ti - conponent process, not a single analyte.
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As has been pointed out, it is likely, it is
definite that the process which occurs in whole blood is
very different, fundanmentally different, than the process
that occurs in plasma. Ckay. So we're talking about
different processes. In addition for any given process, if
you want to call it an ACT or a PT, differences in the
reagent conposition or the device function may al so affect
the process that occurs so that an ACT perforned with one
set of reagents, as we've already seen this afternoon, may
not really be the sanme process as that perfornmed with
anot her set of reagents.

Anot her conponent is that biologic variation also
affects the process. And Dr. Despotis showed us sone slides
that point this out very well. Basically in a different
i ndi vidual, the process will be different. So how are we
going to truly standardi ze all these different processes?

| think it's going to be difficult--sonme would
translate that to inpossible--to achieve what we woul d cal
true standardi zation. That is that you have a definite
reference point that everything will give you a common
answer to. W are actually using different processes to
tell us sonething about the henobstatic system

VWell, does that nmean we get up and take a break

and go hone, end of story? | don't think so. | think we're
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starting to hear that there are things that can be done. As
Dr. Ansell pointed out, really what we're interested in is
the clinical endpoint: do these procedures give us rel evant
clinical information? Do tests of the sanme nanme, ACT, that
are trying to neasure anticoagulant effect in
cardi opul nonary bypass provi de equival ent clinical
informati on? Does the whole blood PT provide the sane
clinical information as a plasma-based PT? And that really,
| think, ought to be our focus.

How do you get there? There are sone focus
points, | think, that we can start to hone in on. One is
under the rubric of calibration. This really is a matter of
determ ning the functional characteristics of the assay
system dose-response relationship. It could be the heparin
to oral anticoagulant effect, to the level of Factor V, to
the presence of the |upus anticoagul ants, sone neasure of
t he dose-response characteristics of the individual system
This needs to be defined for each particular systemas well
as possi bl e.

Then there needs to be sone type of validation
where the systemis assessed under clinical conditions.
Oten this wll require sinultaneous testing with a
previously validated systemor conparison to clinical
out cones or sone conbination thereof. So with the

validation, you' re basically asking does this particul ar
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test provide the information that we think it does? And is
t he response characteristic?

And then finally I think we can tal k about
har noni zation and really gets to Dr. Ansell's question is
does this procedure provide equivalent clinical information
to that provided by another test systen? Wth this, there
may well be reference test systens that are nmaintained
sonmewhere that can be used for conparability, but | don't
know that we can ever call themthe gold standard. They may
sinply be a reference point to which we may be able to link
things. So a couple of thoughts in terns of
st andar di zat i on.

Now, how does this all relate to proficiency
testing and what's the role of inter-Ilaboratory proficiency
testing? Inter-laboratory proficiency testing can provide
sone useful information on | aboratories using the sane
method. It gets a little dicier when you' re talking about
different nmethods. Inter-laboratory proficiency testing can
provi de sonme information on calibration. W can have
sanpl es spiked with a given |evel of heparin and get sone
estimate of a particular test systemresponse to that |evel
of heparin.

We can through the questions and interpretation of

the data that an individual |aboratory derives fromthe
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tests that's perforned get sone information regarding
harnoni zation or the interpretation. |Is this answer
t herapeutic? 1s this value therapeutic or is this not
t herapeutic, for exanple? But there are also sone limts
for proficiency testing. It is certainly not going to be
t he end-point solution here. There are real problens with
desi gning the appropriate test sanples, for exanple.

At the college, we've thought about, we've
scratched our heads, but we really have not conme up with a
way of having a sanple that could be used to test both
pl asma and whol e bl ood instrunents simultaneously. | nean
in an ideal world, it would be great to be able to do that.
In practical terns, we haven't been able to do it.

The term"matrix effects,” this is a sin that
covers a lot of errors. But it is real. You can take a
sanpl e and for sone reason the conposition of that sanple,
whether it's a buffer that's in there or whatever, has an
interaction with a particular reagent instrunent
conbination, and if you're then trying to legitimtely
conpare the clinical performance of those instrunents, that
matrix effect will really conprom se that interpretation
And then there are al so the chall enges of com ng
up with appropriate sanples. One exanple is comng up with
a truly high heparin concentration in an ACT based survey.

Technically, it's been very difficult to do that. So there
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are all sorts of problens with the appropriate test sanples.
And then also just the design of the program And here sone
of the near-patient testing adds to the level of conplexity.

For exanple, at any given institution, there may
be nmultiple instrunents. Take gluconeters. How many
gl uconeters are there in your hospital? How many
coagul ation, bedside coagul ation instrunents are in your
hospital ? Does each one of those participate in a survey?
O do you have a certain nunber, a subset of those,
participate in a survey? How is that done? The second
problemis that there are often nultiple uses for a given
test throughout the institution, and here the ACT is a good
exanpl e because the clinical decision point may vary
depending on the site where that instrunment is used.

For exanple, on the ACT surveys for the CAP, we
ask basically where is the instrunment being used? Here is
the distribution. About a third in the cardiac cath |lab, 23
percent cardi opul nonary bypass, about nine percent
henodi al ysis, intensive care unit, 19.1 percent, and then
scattered all over the place. W also sent out a sanple,
and the testing was done by a variety of sites in the
hospitals. W asked themto judge was the result bel ow
t herapeutic, therapeutic, or above therapeutic. |If you're

in the cardiac cath | ab, about 71 percent were above
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t herapeutic; cardi opul nonary bypass, only 24 percent. 1In
your dialysis unit, 100 percent were above the therapeutic
range.

So, you know, what's the real clinical information
bei ng given here? | think we have to keep this in mnd as
well as we try and develop the clinical correlation for
gi ven net hodol ogi es. Sonet hing may wel |l be validated for
performance i n cardi opul nonary bypass. That doesn't nean it
w Il automatically be validated for henodialysis until you
actual ly have the data in hand.

Finally, proficiency testing is not a substitute
for robust quality control processes. | know in the near-
patient/self-patient testing arena, this can be problemati c,
but the experiences of nost people who have worked in
| aboratories over a period of tinme is that instrunents and
processes fail. And if you don't have a systemavailable to
detect failure of your basic system all the standardi zation
in the world is not going to protect the patient. So this
has got to be a part of the program

In summary, true standardization of coagul ation
assays has been |imted really, | think, because the assays
measure a process, not a distinct analyte. And I think
we've tried to force everything into a square two by tw and
they aren't all squares that are two by two. Proficiency

testing can be hel pful in assessing calibration and
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har noni zation, but there are real limtations to the ability
of proficiency schenes in order to verify that the systens
are truly working. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, Dr. Brandt. Qur
next speaker is Dr. Steve Gutman. He is representing the
U.S. Food and Drug Adm nistration on our panel. Dr. Gutman
is a board certified pathologist with a nedical degree from
Cornell University Medical College and an MBA fromthe State
University of New York at Buffalo. He conpleted residency
training in anatom c pathol ogy at the New York Hospital and
also trained in clinical pathology at the Mayo C i nic.

After ten years of experience as a clinical
pat hol ogi st and Chief of the Laboratory Service at the
Buffal o Veterans Adm ni stration Medical Center, he joined
the Division of dinical Laboratory Devices in February of
1992 where he now serves as division director. Dr. Gutman.

DR. GUTMAN: Good afternoon. | want to thank Dr.
M chaud for, at least for this session, putting nme |ast.

The FDA always likes to have the last word and |1'd actually
also i ke to thank her for taking the lead in our division
for putting together this effort. And Dr. M chaud has given

me the assignment of concisely and precisely trying to
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provi de you an overview of what we do and why this
enterprise is so inportant to us.

Regul ation of in vitro diagnostic devices, also
referred to as 1VDs or lab tests, like all nedical devices,
was first put into place in 1976 with the passage of the
Medi cal Device Amendnents. This new | aw established for the
first tinme in the United States a variety of controls for
medi cal devices including two key new requirenents: the
requi renent that new products be subject to premarket review
by FDA before be putting into the commercial nedical
mar ket pl ace and the requirenent that nedical devices be nmade
according to good manufacturing practices, also referred to
as GWps.

Premarket review of IVDs is focused on
under st andi ng the basic performance characteristics required
to assure their safe and effective use. For all products,
this includes an elucidation of their accuracy or bias,
their precision or repeatability, and when appropriate their
anal ytical specificity and sensitivity. Al though in many
cases, an analytical characterization of an IVD wll suffice
in supporting a premarket clearance, in sone cases, the |link
bet ween anal ytical performance and intended use is not well
bridged, and in these instances, FDA review requires

information on clinical or diagnostic sensitivity, clinical
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or diagnostic specificity, and information on expected
values in various states of health and di sease.

In vitro diagnostic devices are uni que anong
medi cal devices in having their own | abeling regul ati ons.
These are outlined in 809.10 of the Code of Federal
Regul ati ons and include 15 sections necessary for |abeling
of diagnostic products and key anong these is a section
dictating the need for an assessnent of rel evant
per f or mance.

Over the course of the past 20 years of
regul ation, premarket review has changed significantly from
a largely descriptive to a largely data driven process. And
this, in part, has been nmade possible by evol ving review
experience and in part by the devel opnent of an inproved
science for evaluation including an energing literature base
and the pronul gation of a variety of guidances, guidelines
and vol untary standards.

FDA oversi ght of good manufacturing practices was
initiated also in 1976 to ensure that sponsors produce
devices with sustained performance which maintain conformty
with their | abeling and net user needs over tine.

Next slide. The programin many ways is for
i ndustry the noral equivalent of the CLIA oversight program

for |l aboratories. Key conmponents of GW incl ude
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requi renents for controlled environment appropriate to
production of the device, for appropriate training of
personnel involved in production of the device, and for
ensuring that nmechanisns for nmonitoring control of the
production process are in place.

In 1997, major changes were nmade in this system
and these changes were inprovenents and upgrades in the GW
systemas a result of nodifications in the regul ations
actually outlined in the Code of Federal Regulations. And
the new process put into place was referred to as the
quality systemregul ations, or @SRs, and the QSRs had two
inportant features. One was a deliberate effort to
harnoni ze U. S. requirenments wth manufacturing requirenents
devel oped in Europe, and the second was the utilization of
nmodern concepts of quality managenent in production
pr ogr ans.

In addition, a unique feature of the QSRs was
introduction for all Cass Il and Cass Ill, relatively
hi gher risk devices, and for selected Class | devices of a
new requirement for design controls, which was an effort to
build quality into the design of a device. And under design
control, sponsors are required to identify outputs for their
medi cal device--for an IVD that's obviously the diagnostic

information it produces--to consider the inputs being used

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



in production of those outputs, and to assure that there is
a link or conformance between these two arns of production.
Whol e bl ood coagul ati on devi ces present a
particul ar challenge to our regulatory oversight programin
both the areas of premarket review and in the oversight of
quality systemregulations. And this is because of the
facts you' ve al ready heard today. You probably already knew
before you canme to this conference that for many, perhaps
for nost, methodol ogies, there is a lack of definitive
testing nethods, a |l ack of stable reference or calibration
materials, a lack of uniform nethodol ogies for dealing with
matri x issues, and no well defined yardstick for assessing
acceptable |l evels of performance. As a result of these
shortcom ngs, manufacturers, regulators and users all find
the characterization of performance for these devices
anyt hing but a clear path.
FDA i s an ent husiastic cosponsor of today's
wor kshop in part because we recogni ze the substantial need
to inprove the scientific base being applied to whole bl ood
coagul ation devices. Wether the outcone of this effort
| eads to new scientific literature, to witten or
educati onal guidance materials, or to voluntary or for that
matter to mandatory standards, there is considerable room

for inprovenent and need for better science.
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Al t hough the agency has al ways been anxious to
work wi th outside groups to devel op gui dances and to help
foster voluntary standards, as a result of the reengi neering
program being applied to devices, there is real added val ue
to this type of enterprise. Under the new regulatory
paradi gm bei ng applied to new versions of old coagul ation
devices, it is now possible for the agency to formally
recogni ze standards and to utilize conformance to standards
as a surrogate for all or appropriate sel ected subparts of
premar ket revi ew.

The result of this pragmatic change is a
tremendous incentive to us and to industry and hopefully to
prof essi onal groups as well to develop well conceived and
constructed standards to franme the science and to allow for
a clear, straight and hopefully sinple path to premarket
cl earance.

Next please. The product of this workshop and of
subsequent efforts to deal with the issues being addressed
today can only do general good by inproving our ability to
understand this area of testing. An added, rather specific
reward to both sponsors, the agency and the nedical
mar ket pl ace is the possible opportunity for a faster route
for better products to enter the marketpl ace.

For FDA that is the bottomline. Qur agency has a

distinctive dual mssion to pronote the rapid entry of good
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products into the marketplace while hanpering or preventing
bad products. W believe passionately that good science is
the key to this mssion. W viewtoday's enterprise as a
starting point in an ongoing dialogue to be applied to a
w de variety of hematol ogy products and we | ook forward to
working with both industry and professional groups to using
this dialogue as a tool to pronote both personal and public
heal t h.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you, Dr. Gutman.
Al though Dr. Gutman was hoping to have the last word and at
the risk of disappointing him that honor, in fact, goes to
Dr. Anton van den Besselaar. W are very pleased that Dr.
van den Bessel aar accepted our invitation to present his
vi ews based on many years of experience in standards
devel opnent .

Dr. van den Besselaar is deputy director of the
Net herl ands Reference Institute for Laboratory Control of
Anti coagul ant Therapy. He graduated fromthe University of
Utrecht where he received a Ph.D. in biochemstry. He
chaired the | STH Scientific Subcommttee on Control of
Anti coagul ation from 1986 to 1989 and he presently cochairs
this subcommttee. He was involved in the establishnent of

several international reference preparations for
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t hronbopl astin and in particular the WHO and t he European
Community's reference preparations. Wlcone, Dr. van den
Bessel aar.

DR. van den BESSELAAR. Thank you, Dr. M chaud,
for inviting ne. Ladies and gentlenen, | realize that |'m
the only non-native English speaker this afternoon. So
pl ease be patient with ne. | would like to present to you
sone aspects of the docunent that was originally presented
or published in 1983 and this docunent which was published
by the WHO Expert Comm ttee on Biol ogical Standardization
was entitled "Requirenents for Thronbopl astins and Pl asma
Used to Control Oral Anticoagul ant Therapy."

Thi s docunent was revised in October in 1997, but
unfortunately it's not yet published although it is
available fromthe WHO. W hope that it will be published
really soon so that everybody can read it. The docunent,
the revi sed docunent, starts wth definitions of all the
terms that are used in standardization and calibration. So
we have definitions of tissue factor, thronboplastin,
prothronbin tinme, prothronbin tinme rate system mnean nor nal
prothronbin time, prothronbin tinme ratio, internationa
sensitivity index and international normalized ratio.

And it's the INR which is inportant to us. [|I'm
sorry about this slide. | hope you can read it. This is a

di agram of the relationshi ps between WHO i nternati ona

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



reference preparations that are used to calibrate

t hronbopl astins, commercial thronbopl astins and nati onal

t hronbopl astins. At the top of the hierarchy, we have the
first international reference preparation which defines the
I NR scale and had an ISI of 1.0 by definition. And all the
| ater generations of international reference preparations
were calibrated against this first preparation in nulti-
center calibration studies.

Today, we have three international reference
preparations. One from bovine thronboplastin. It's named
OBT 79. W have an international reference preparation for
human t hronbopl astin, human reconbi nant, and the third is an
| RP for rabbit thronboplastin. Now you may wonder why do we
need three I RPs, one would be sufficient, you m ght think.
VWll, this is because previous studies have shown that the
correl ati on between thronboplastins of the sanme type or the
same tissue are better than correlations between
preparations fromdifferent tissues. So the calibration,
the precision of calibration is better when you have a |like
to like conparison and that is the reason why we have three
| RPs, one for each species.

Furthernore, the availability of three
i nternational reference preparations allows us to nonitor

the long-termstability of the | RPs because they are
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bi ol ogical materials and in theory they could deteriorate
over time and therefore we can interrelate the three |IRPs
and in this way ascertain or assess their stability.

Now, there are four types of PT system
calibration. The first is calibration of international
reference preparations. | will not discuss this further.
But the second type of calibration is the calibration of
secondary reference materials or manufacturers' in-house
standards. And this is a very inportant step in the
cal i bration sequence because this is what manufacturers
shoul d do when they calibrate their reagents against the WHO
mat eri al s.

The third step is the calibration of subsequent
lots of a certain type of commercial thronboplastin against
the in-house standard. This is also called lot to | ot
calibration. And the fourth type of calibration is the
calibration of |local PT systems. Now, you should realize
that there is variability in ISl calibration. So when you
determine ISIs in different |aboratories according to the
sane protocol, you still have variation. And in order to
mnimze this variation, it is recommended that the
calibration of a manufacturer's in-house standard shoul d be
carried out by at least two | aboratories and the nore
| aboratories you have, the less you could mnimze the error

in the nean | Sl.
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Now this is the procedure that is used or is
recommended for in-house standard calibration against an
| RP. This should be done on at |east five separate
occasions or days. On each occasion, you need fresh
reagents and fresh bl ood sanples from heal thy subjects and
pati ents who have been on oral anticoagulants for at |east
six weeks. The total nunber of healthy subjects should be
20 and the total nunber of coumarin patients 60. And the
sane person should performthe PT tests because with the IRP
it's always manual technique. The statistical evaluation of
the results or the data should be that the sanples should be
within the therapeutic range. So only sanples with INR
between 1.5 and 4.5 should be used for the calibration
because the INRis really defined only for the therapeutic
range.

So an INR of ten has very little meaning. The |og
PT with a reference systemis plotted on the vertical axis
and the log PT with the test systemon the horizontal axis
and you shoul d check whether there is a single regression
I ine going through the patient sanples and the nornmal s.

Sanples with a greater distance than three
standard devi ations fromthe line should be excluded and the
coefficient of variation of the slope of the |line should be

not greater than three percent. Then when this is done, we
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have the ot to lot calibration and this can be done with a
fewer nunber of sanples because in general the lots are very
simlar so the variation above the line is smaller and you
could use a snmaller nunber of sanples. But at |east a pool
of normal plasma and at | east two pool ed coumarin plasmas or
at least two artificially depleted plasmas shoul d be used.
Sanpl es should be freeze-dried or frozen. W need at | east
four separate occasions, fresh reagents on each occasion,
and the whol e procedure should be validated against a fresh
pl asma or fresh bl ood procedure so procedure one.

Well, the docunent ends with the foll ow ng
remarks. All nedical staff should be encouraged to use the
INR.  The INR system can be accurate only in the range
explored by the calibration procedure. That is stable oral
anticoagulation with INR between 1.5 and 4.5. Manufacturers
of commercial reagents should state on the package insert
the 1Sl of the relevant batch of thronbopl astin together
with a reference preparation against which it has been
determ ned an instrument for which it is valid.

Now | don't know -how nmuch tinme do | have--okay.
Well, maybe | skip a few slides. Perhaps | should discuss
this one. The manufacturer's calibration of whole blood PT
devi ces should follow the procedure one that | just
di scussed. So there should be a calibration of a house

standard cartridge. Conventional 1Sl calibration with fresh
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sanpl es against the international reference preparation
shoul d be done. And these should be plasma sanples. W
need 20 normal s and 60 patients. W need at |east two
centers. Lot to lot calibration can be done with fresh, my
be done wth fresh frozen or |yophilized sanples. There is
little experience with this so this should be investigated.
And we should realize that the manufacturer's calibration is
stored in the device's nenory. So it is unlike the
traditional PT test where you get an ISl in the box insert.
Here the whole calibration is already stored in the
instrunment itself. So it's difficult for the user to check
t he calibration.

Vel l, okay, we can skip this one, skip this one.
Well, you could check the calibration of a whole blood PT
device. You should again realize that the manufacturer's
calibration is stored in the device and the device displays
results either clotting times or INRdirectly. At this
monment, the user cannot change the manufacturer's
calibration and the question is, of course, is |ocal
calibration by the user required?

So the calibration should be checked in sone way.
Now, | think maybe I'Il show one slide where | give the
idea. Here we conpared INRs obtained with two different

|ots of a certain type of whole blood device which is the
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Coaguchek instrunent, and you can see that there is very
good correlation between the INRs with the two lots and al so
the variability around the line is fairly small, but, of
course, we have to conpare the INRs with the device to INRs
with an IRP and this is show in this slide.

On a vertical axis, the IRP, the INRs with the
device, and the horizontal axis, the INRS with the
i nternational reference preparation. And you can see there
is a good correlation, but there is a slight bias. The
diagonal is the line of identity, the Y equals X
rel ati onship, and you can see that the device underestimates
the INRto a small extent, but if this is smaller than,
let's say, ten percent, | would say this is acceptable. But
this is, in general, the way in which we can check the
calibration of a whole blood PT device. Thank you.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Thank you and thank you to
all our speakers for their very insightful and | think
t hought provoking corments this afternoon. W won't be
entertaining questions and comments fromthe assenbly at
this point in the workshop. Rather we'd |like to stop here
and take a short break before dispersing into the smal
di scussion groups. That begins, the discussion group

nmeetings start in ten mnutes at 3:15.
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We want you to know that food and beverages wl|
be avail able in each of the neeting roons. Also, the rest
roons and phone banks are in the area i medi atel y adj acent
to the registration desk for your information. | want you
to know that each one of the participants has been assigned
to a specific discussion group. W took individuals from
each sector of activity, whether it be end-users or industry
or proficiency testing organizations, and we randomy
assigned themto each one of the discussion groups with the
intention of having bal anced representation in each of the
gr oups.

Your package al so contains a brief outline of the
tasks that we're hoping you will acconplish and we're hopi ng
that this will give you sone focus for the work that needs
to be conpleted in the very short time that you have. W
recomend that you designate a reporter for your session
very soon after you begin because this individual's
responsibility will be not only to convey the results of
your deliberations to the assenbly once you return to the
pl enary session, but we're also asking that the reporter
keep the group on track as much as possible in ternms of the
tasks that we've assigned to you.

And so we'll ask you to go to the small breakout

sessions by 3:15. | believe we al so have beverages just
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outside the door. Pardon nme. | nmade a mstake in telling
you that your assignnments were in your folder. |In fact, if
you go to the registration table, we will be telling you
exactly which roomyou're assigned to. Thank you.

[ Wher eupon, follow ng a short break, participants
met in assigned break-out groups from3:15 p.m to 4:40
p. m, upon which conclusion, the plenary session was
reconvened. |

CHAI RPERSON M CHAUD: We ask you to pl ease take
your seats so that we can begin this afternoon's program
|"d like to ask everyone to please take their seats. W'd
like to get started, please. Thank you. 1'd like to ask
Dr. Douglas Triplett to conme up to the stage. He'll be
nmoderating this afternoon's or this final plenary session.
We'd also like to have the reporters fromeach of the break-
out sessions, we'd |like to have themcone up to the stage so
that they can be available to present the results of their
del i berati ons.

DR. TRIPLETT: | guess the agenda is we'll start
wth Goup Five and go back toward one. So those of you who
had five and thought you were off the hook, you're going to
start first. So can we have the group and the spokesperson
or spokespeople for that group?

M5. STUART: Ckay. For the first task, we decided

that we m ght have greater than one project going here and
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t hat obviously PT would be easier and we thought that we
would try to devel op a gl obal standardization procedure for
all plasma and whol e bl ood coagul ati on systens. In
addition, we'd like to develop a gl obal standardization
procedure for all plasnma and whol e bl ood coagul ati on systens
which will ensure the consistency of patient treatnent from
systemto systemand site to site.

For the second task, we've decided that we woul d
like to |l ook at the present and future whol e bl ood
henost asi s assays across the defined clinical applications
for each test.

And the third task, we would like to define a
clinical standard and devel op acceptance criteria such as
preci sion and accuracy. And that's it for G oup Five.

[ Appl ause. ]

DR. TRIPLETT: Those are lofty goals. John, would
you care to comment about the discussion that occurred?

MR OLSON: In our group?

DR TRIPLETT: In your group.

MR OLSON. Sure. | wll. I was in Goup Four.
Are you ready to nove on to the next group?

DR. TRIPLETT: GCkay. You're in Goup Four.

MR, OLSON: | am
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DR. TRI PLETT: Gkay. W need a G oup Five
representative. Does anyone want to anplify on those
di scussions or topics that were outlined?

PARTI Cl PANT: Do you want sonmeone fromthe group?

DR. TRIPLETT: Yes. Does anyone want to anplify
on what was outlined or are there questions fromthe
audi ence to the group?

PARTI Cl PANT: The only other aspect was in trying
to get this done, we'd like to see it done globally and in
addition therefore we'd like to have the sane clinical
outcones with the same patient. And obviously we woul d have
to address or define all clinical applications in order to
get to the scope of the project.

And for the third task, the additional comment is
that we would primarily address the primary intended use for
POC whol e bl ood testing and for aPTT and whol e bl ood
setting. Therefore, we would need to establish a nornal
basel i ne and other types of criteria.

PARTI Cl PANT: And one other thing we tal ked about
was that perhaps the word "standardi zation” isn't really
appropriate, that the termthat was used in earlier
presentations, that "harnonization" mght really be a nore
appropriate definition in this case. You don't really have
al ready defined standards. Perhaps harnonization is the

best you can hope for for the tinme being.
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DR. TRIPLETT: | would agree with that. There's a
conmment ?

PARTI Cl PANT: The only thing that | also wanted to
add is that when we tal ked about standards, we said clinical
standard which didn't nmean a standard in a bottle. That we
were | ooking at, you know, what was really defined as the
clinical and what the use of the test would be. So | ooking
at the clinical applications of the test.

DR. TRI PLETT: GCkay. Any other comments?

PARTI Cl PANT: | have one nore, Dr. Triplett.

DR, TRI PLETT: Yes, please.

PARTI Cl PANT: | also think that we should nove
away fromthe coagul ation termand nove toward the
henostasis term Looki ng ahead, for the future, |I'msure
we'll be looking at tests for the fibrinolytic pathway so |
think we should start referring to this as henostasis test.

DR. TRIPLETT: Good point. | guess we'll go to
G oup Four then.

MR, OLSON: Is that the logic that we were going
to use?

DR. TRI PLETT: Un- huh.

MR OLSON. |I'mnot going to use any visual aides.
Qur group focused the nmajority of its discussion on the

prothronmbin tinme and oral anticoagulant nonitoring. But |
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t hi nk sone of the ideas we have can be expanded into the
other tests that have been di scussed here. So in relation
to the ainms, | think we focused our thinking there about
this problemof what is a standard. And the comment that
was made earlier that the standard isn't necessarily what's
in the bottle, but may actually be the outcone or a

rel ati onship to an outcone.

And in relation to that, we would agree with what
was brought out by G oup Nunber Five, and that's that
testing with these kinds of devices really need to be
focused around the clinical application to which they're
being applied. That's an easy thing in relation to the PT
| NR because virtually all the testing that's being done with
t hese whol e bl ood devices is for oral anticoagul ant
monitoring. So there's already the focus present there.
It's less easy to define in relation to ACTs and PTTs and so
our thoughts were let's start doing sonething along the
lines of the PT INR and maybe the things we | earn there can
be applied in other clinical settings.

So the task two in terns of the scope, our
t houghts were that there is a lot of leg work that's already
been done with the PT INR and that working in that arena in
terms of defining nmethods for standardization and novi ng
these things to the point of care may be easier for the

regul ators that have a concern here.
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The el enments of this are kind of threefold as we
di scussed them W have 60 years worth of experience with
pl asma prothronbin tinme and it can't be discarded. However,
| think that a nunber of people have brought out the idea
that the whole blood test may not be exactly the sane thing
as the plasm test.

| like the definition of paradigmthat states that
a paradigmare the boundaries that limt your thinking and |
think we are in a plasma paradigmand we are forcing
ourselves to relate everything back to our know edge rel ated
to plasma coagulation. So | think there may be sone val ue
i n not abandoning that but of collecting the information
about what the real clotting tines are in these devices.
And we may find that there is a better way to do this.
There is an awful lot of testing that's being done, and if
we actually knew what the neasurenents really were, we my
| earn sonmething fromthem

The second point is that we would Iike to see as
much of the standardi zation or calibration process be in the
hands of the manufacturer as possible. You know in Wat
Cheer, lowa and Del Rio, Texas, it's going to be very
difficult to do conplicated things and that's where the

patients are. Even the laboratories that are located in
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communities of that size are going to have a very difficult
time participating in an aggressive calibration process.

So | think we really do need to try and push this
process as far centrally as possible so the ideas of having
what ever we define as the calibrator be readily available to
manuf acturers and that manufacturers devel op devi ces and
nmet hods, cartridges, that neet certain criteria so that by
the tine they get to the hands of the user, whether that be
a laboratory or a patient, that the only thing that they
woul d need to worry about is the control of the device, that
t hey can denonstrate that the device is actually working at
the tine that they're doing the test.

And | guess that's pretty much the concl usi ons
that we drew. The other point, and it kind of came up as we
were closing, is the role of proficiency testing in this
process. There at |east were sonme in our group that felt
there was a need for a reality check, that there is, of
course, a device and you're going to nake neasurenents of
prothronbin tinmes or of INRs using that device. The
manufacturer is going to tell you that the INRis going to
come out a certain way with a certain thing wwth a certain
speci nen and the question is whether there needs to be a
reality check in terns of sonme kind of testing at the point

of known specinens. That's going to be a nore problematic
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issue and I'lIl close there. Anybody that was in the group
can now correct everything that | said.

DR. TRI PLETT: Any conments?

MR. HILL: How about from outside the group?

DR. TRIPLETT: Sure. Anywhere.

MR. OLSON: COh, absolutely.

MR HILL: Janes Hll, Roche Diagnostics. You
menti oned that the whole blood is probably a bit different
than the plasma and |1've heard this before on a coupl e of
occasions. That may be true and it really would be true if
| was allowed to develop the chem stry so that it really
woul d be different and hopefully it would be superior inits
ability to actually reflect nore accurately the
physi ol ogi cal status of the patient.

But |"'mforced to mmc a plasma PT or aPTT,
therefore, | make sure the platelets do not participate, the
interl eafl et phospholipid nenbrane of the red cells do not
participate, so therefore |I've never | ooked at the whole
bl ood PT as being different because |"'mforced to develop it
to be essentially equivalent, but hopefully in the future as
we beconme nore open-m nded and we're | ooking at these tests
as a better way to nanage patients or understandi ng the
physi ol ogi cal status of the patient, maybe we will be

all oned to devel op sone uni qgue new chem stries which wll
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all ow the cellular conponents to contribute to the clotting.
It may not happen in nmy lifetinme or | may be long retired
before this happens, but I'll keep track of it.

MR. OLSON: | have a comment about that, and
that's that it's very difficult to abandon all of the
i nformati on we have about the plasma based test, and what |
woul d hope is that as regul ations are devel oped, that it
make it possible that these other issues can be expl ored.
mean our history can constrain us if we let it.

MR HLL: One |ast coment. People say, Jim
woul d you really be happy if it was just finger stick whole
bl ood coag testing? | said no. Because it's going to be
non-invasive coag in the future. So technology is not going
to stop.

[ Laught er. ]

DR. TRI PLETT: Eric.

PARTI Cl PANT: | didn't know whet her we shoul d have
t he sane standard and the sanme calibration and the same
standard, clinical standard, for plasma and for the whole
bl ood. W m ght develop a standard for normal bl ood and for
normal plasma. But this will be inpossible to convert this
to a patient. The patient m ght have normal plasma but the
pati ent m ght have, let's say, leukemc cells or activated
pl atelets and then we have a different clinical situation,

and the concl usion would be then to use a different |INR
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value for the patient who has, let's say, an activated
bl ood. For this reason, | think we should not see the
problemidentical to plasma and to whol e bl ood situation.

MR, OLSON:. W actually tal ked about this issue
sone also, and it was also nentioned this norning related to
or earlier in the afternoon about the ACT and the effect of
ot her physiologic situations going on in the patient with
henmodi  uti on and tenperature and urem a and all of these
ot her issues that can be going on. And the problemis |
think we're faced with the fact that people are going to be
maki ng whol e bl ood instrunents and those things are going to
be affecting them

PARTI CI PANT: | think it's good that we hear from
a manufacturer that they're excluding, trying to exclude the
pl atel et involvenent and the red cell involvenent because |
think froma practical standpoint, it comes out that those
peopl e who use the whole blood with the finger stick PT are
using it interchangeably with the plasm neasurenents. And
| guess if it conmes out, as you point out, we have the vast
experience wth plasma, we shouldn't abandon that and that's
the practical outcone.

PARTI Cl PANT: Just a note to that, | don't think
there is really a pressure to devel op sonething that is a

standard. |If you want to devel op a whol e bl ood assay t hat
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you think is better than the plasma, | think you are free to
do that and you can file a PMA on that and establish
utility. And if it's really better than, it's easy to show
| f you want to neasure PT in whole blood, | think you should
measure PT in whol e bl ood because that's the intended use.
So if the intended use is PT, then it has to be PT as it is
defined at present. |If you have a new definition, then it's
avai | abl e and can be done.

DR. TRIPLETT: In many of the whole blood tests,
the proficiency testing programreally breaks down because
the only matrix we can use to send out to the user is that
of the manufacturer. So we're really |ocked into eval uating
a system and not eval uating across the board how different
tests respond to a given chall enge.

MR OLSON:. | can't be quiet. | have a conment
about that also and that's that it may not be as easy as you
say to denonstrate this. W comented in our group too that
it takes really very large popul ation studies to denonstrate
these differences and they can be very expensive to do. And
if one can gather information in parallel, we may learn it
while we're still taking care of patients.

DR. TRIPLETT: Eric.

PARTI Cl PANT: Could | nmake a comment about the UK

DR TRI PLETT: Sure.
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PARTI Cl PANT: We've been running EQA schene in
this area for about a couple of years and we've had about
six or seven different surveys. And it's not perfect, but
we have been sending around the sanme material to the users
of these devices as we've sent to those using conventional
| aboratory equipnent. And, in fact, the results are
astoni shingly close between the users of these devices and
the INRs produced by |laboratory in plasma. It's not
perfect. W clearly would prefer to be using a whol e bl ood
EQA, whol e bl ood EQA naterial, which we're currently working
on, but just to reassure you that the stuff that we do send
around to the users of these devices is very, very close to
t he conventional uses.

DR. TRIPLETT: Are we ready for G oup Three?

DR LaDUCA: |I'm Goup Two so if sonebody is out
there from G oup Three.

DR. TRIPLETT: Does G oup Three have a
spokesper son?

MR HLL: | don't want to repeat what's already
been said and | think by the tine we get down to G oup One,
there's not going to be nuch left to say. W had quite a
few Europeans in the group, which was interesting. It was
funny how t hey sel ected who went with what. We were trying

to figure out the difference between ai mand scope, but
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basically--and we coul d have spent probably a half an hour
on that.

But for the aim we had two, and that was use the
INR for PT's traceability of plasma and whol e bl ood reagent
systens and instrunments, and it has to be traceable to the
WHO. So | think that was what the first group said is that
we really want to be able to trace and to know the |inkages
to the INR WHO standards. And we al so focused primarily on
PT and oral anticoagul ation. The other aim before | get
down to the scope, is it was brought up by a coupl e of
i ndividuals, we do need to define what an acceptable bias is
or what the acceptable limts of mscalibration is before we
could go further with actually defining howto check and
verify calibration of these devices.

And goi ng back to scope, we tal ked about the need
to control calibration or verification of the calibration of
home PT nonitors. This is going to be critical and this
came up over and over with the people in ny group. Mde it
ki nd of tough on nme as the industry guy representing these
devices, but the clinicians, the doctors, they want to make
sure that these devices, once they go hone, can be checked
out. And how can that be done? Well, before the
instrunments are sold, it really should be the manufacturer's
responsi bility. The manufacturer should be able to test

t hese and produce the data so that there is a high degree of
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assurance that each one of these instrunments will be within
that acceptable bias of a calibrated neter.

Al so, after the instrunments are sold, we've got to
have the ability to check these nonitors. W can do that
one of two ways. W tal ked about bringing the neters back
in periodically. | know that's tough, but that was what was
brought out by the group. | think this is enployed in sone
countries in Europe. W even discussed what | thought was
kind of interesting. Scientifically you could exchange the
meters out so you don't even get the same neter back, but
that m ght not be very popular here in the US wth the
potential for infection or whatever. But that certainly is
one way to check these neters. | think twice a year is one
program i n Europe.

And the other way woul d be to have narrower
control ranges because nobody really believed that the
current controls would suffice as a verification or
validation of the calibration of an individual neter that's
at hone.

There were a couple of other considerations,
parking lot issues. This was excellent that we did bring up
the need for patient training, whether this in the scope of
what we're trying to acconplish here to help the FDA ensure

safety of these devices. But certainly training is an issue
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and that goes not just for the patient but training of the
doctors. W discussed that sonme of these problens in
managi ng patients or |ack of know edge in what to do with an
I NR, these are surfacing because of the advent of the whole
bl ood devices. But sone of these problens have been out
there for quite awhile. Sonme doctors sinply are not very
expert at nmanagi ng these patients.

And then finally there was a comment that it's a
ot of work to do all of it, and if we just stick to
st andardi zati on and QC controls, that's a big enough job as
it istotry to put guidelines together.

DR, TRIPLETT: Questions for Jin? Goup Two now.

DR. JACOBSON: Actually I wll take the liberty of
just addressing one of the issues that Jimjust brought up.
The approach we use in ny own facility for |ongitudinal
validation is on specified intervals we have the patient
come back into the facility, the patient tests on their
device, the staff does a test on the patient using a patient
device, and we then test the patient on the clinic device.
So the patient gets three finger sticks on that day, but
that way we can at | east get a reasonable reference. |If the
patient gets two and the nurse gets four, then you're going
to wonder about patient conpetency. |If the nurse and the
patient both get three on the patient device and get six on

the clinic device, then you' re going to wonder about the
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ongoi ng standardi zation of that device. So with interval
eval uations before I'd want to nmake a recommendati on on
interval, I'd like to see sone data to support a given
frequency of validation. But that's one approach we're
using in our facility currently to address that.

In Goup Two we had sone of the same chal |l enges
that others did in ternms of deciding what all we're going
after and how we're going to address all of coag or
henostasis at one shot. Being a cardiologist and a
clinician for a background, one of ny own pleas is al ways
don't look at this as testing. As Dr. Ansell pointed out
earlier, managing these patients is nuch nore than just pro
time testing. And if you really want to inprove the quality
of anticoagul ati on managenent, at |east when it cones to
long-termwarfarin nonitoring in this country, it has
nothing to do with the accuracy of pro tinme testing.

The big problemis the patients never get the
tests done and nost of the adverse events in this country
are due to lack of testing, not due to inaccurate testing,
and nost of the nedical |egal exposure is due to | ack of
testing. Medicare nunbers are that the average Medicare
patient on coumadin gets four tests a year. Cheap testing

but high price in adverse outcones.
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The way we kind of split things up, | do nuch nore
with coumadin than I do with heparin. So one of the other
peopl e was asked to look primarily at the heparin type
i ssues, ACT, PTT, and ny comments will apply primarily to
the routine nonitoring of coumadin and the PT INR  One of
the initial things we canme up with in our group, though, had
to do with a concern about applying different standards to
whol e bl ood testing as opposed to plasna testing.

Most whol e bl ood i nstrunents have requirenents you
can only report up to a given range. You can report between
up to an INR of ten or up to an INR of eight, whatever was
val idated. But nost thronboplastin reagents conme out to the
central |ab; you can report to whatever |evel you want to,
and it seens that there is sonme differential. I'mnot in
t he approving categories as to whether there's a
differential as to how the plasma thronbopl astins are
eval uated and whether there's a difference in terns of what
t hose standards are was unclear, but to have, if we're going
to be conparing the nethodol ogies to each other, to have
sone uniformty as to what ranges those were being applied
over woul d be desirable.

In terns of the aim we sinply stated that we
wanted to ensure that there was clinically useful accurate
results independent of the testing device. Now that |eaves

several things to be defined: what is clinically useful and
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what is accurate? Do we need third deci mal place accuracy?
Many | abs report out INRs to the second deci mal place.
Shoul d there be a recommendation that | abs not report beyond
the first decimal place if it's not clinically useful
information? Does it give a fal se sense of reassurance in
terms of accuracy of the test? But basically the ai m of
this is to ensure, that as Dr. Ansell had nentioned, the
results that we get are clinically useful in managing
patients.

The scope--there were a couple of areas we felt
needed to be | ooked at, but that, as was discussed in many
presentations today, the scope needed to include rel evance
for both the specific test, PT INR but also for ACTs, PTTs.
Each of those would have different inplications as well as
for the specific indication for testing.

And as was nentioned with the PTT presentations
this nmorning, PTT is used for many different indications,
different therapeutic intensities for many of those
i ndi cations, and the specificities of the tests at different
indication or at different therapeutic |evels was vari abl e.
So to try and address what those different issues were.

In terns of the elenents, one of the things that
we felt was sonmewhat | acking at the nonent what is the data

currently that there is a problemw th standardizati on and
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what is the magnitude of that problen? So we didn't start
off the day by saying here are five manufacturers of point-
of -care devices, here's the horrible status of
standardi zati on on these devices, they were rangi ng
everywhere fromtwo to six on the INRs that we're reporting.
This is unacceptable; we need to inprove that.

So one of the first things we need to do is define
what is the magnitude of the standardi zati on probl em and how
big an issue is that? And once we have that data in place,

t hen can nove forward.

Qur group also felt strongly that the el enents of
a standardi zation recommendati on woul d preferably be
i ndustry based rather than local facility based. And even
t hough there are many facilities that have research
potential, can do this as well or better than industry may
be able to, as was nentioned by G oup Four, there are many
other facilities that do not have the sophistication, and
there was concern that ability to locally change the ISl and
things of that sort nay lead to nore problens with
st andar di zati on and harnoni zati on than what they would
correct.

The other that we felt fairly strongly about was
that the recomendati ons needed to define what the resultant
paranmeters or confidence |levels would be. So if we say do

t he standardi zati on process and as a result of that INRs
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that are within .75 of each other are acceptable, again one
of the concerns was with the INR [|If anything, we oversold
that in the United States, and many doctors still believe
that the INRis second deci mal point accuracy and |I've had
one case where a physician asked a patient to return his
poi nt - of -care devi ce because it was obviously inaccurate
because it was consistently 0.3 INR units off fromthe
central | ab.

So unl ess the standardi zati on recommendati ons cone
out with specified definitions as to what the results of
standardi zation should yield in ternms of conparability of
results between devices and net hodol ogi es, then sone things
woul d be | acking in those recomendati ons.

Frank LaDuca was supposed to be addressing the
i ssues on ACT, PTT of our group. Frank, any other things to
add? One other thing, as he's comng to the m crophone,
there was a request that we actually | ook into sonme other
surrogate nmarkers, i.e., to what extent can actual factor
| evel s be used within a standardi zati on process? So rather
than sinply | ooking at INRs and how do we cal culate the I NRs
to each other, can we say this INR correlates to these given
factor levels and use sone of those nethodol ogies or are

there other surrogates that could be utilized?
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DR. LaDUCA: Yeah, the group was focusing on the
i ssues that Alan laid out there for all three tests for the
nmost part. There were a couple specific aPTT and ACT
i ssues, one of which was should there be whol e bl ood
standards generated for the aPTT in lieu of, you know,
pl asma based equi val ents because you just conplicate, by
havi ng correl ations involved, you conplicate the
irreproducibility, the variability of the tests. So we were
| ooking froman aPTT perspective for that and also with ACTs
and aPTTs to keep it very clinical application specific.

In other words, aPTTs for heparin nonitoring have
to be clearly defined in that paraneter and not trying to
conplicate it with |ooking at aPTTs for coagul ati on
deficiency. But, in general, the coonments that Al an put
together for the PT hold true for nost of the other tests.

DR. TRIPLETT: Comments? Thank you. Very good.

MR HLL: | did have one coment. |'msorry, but
this is ny chance. Dr. Jacobson was tal king about the high
INRs and the lab is allowed to report very, very high INRs,
but all of a sudden |I'm hearing things that these whole
bl ood devices will be cut off and you won't have a high INR
di spl ayed, you'll only have out of range. Well, | agree
totally. You really don't know nuch difference between a
six and nine INR It's nmeaningless really, but wthin one

patient, within one instrunment, with this device, there
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really may be a difference between a nine and a six, and you
can use that as you bring your |INR down.

But what I'mafraid of is that we won't have that,
the patients won't have that and the doctor won't have that,
because it wll just cut off at five or whatever. | see
this as it bothers me. Not much bothers ne anynore because
|'ve been there too long, but this is kind of getting to ne.
So do you have any comments on--you personally, would you
rat her have | NR--

DR. JACOBSON: dinically for me that's an issue.
| think all of this is an issue. Qur current sophistication
in anti-coag is very, very primtive despite all the
advances we have. Qur understandi ng of what the therapeutic
ranges really should be, what is the optimal frequency of
testing, there's a lot of things that we still need to sort
out. The difference between an INR of nine and an | NR of
14, it's rarely going to change clinically how | approach a
patient. So | don't need to have things wwthin--I don't
need to have second deci mal place accuracy at that end of
the range. | know that there is a |lot of uncertainty when
hit that end of the range. That's a patient, though--and
|'"ve often joked that all | really need is tell ne are they

| ow, therapeutic, or high, and I'll take care of them
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MR HLL: So to you a 14 and a five would make no
difference within one patient as they gain experience?

DR. JACOBSON: No, no. A five and a 14 will nake
a difference. And there's probably a difference between a
12 and a 25. |Is there a difference between a 12 and a 147
Probably not. So I'mnot going to get the sane | evel of
resolution at that end of the scale, but I would like to
have the nunbers and especially when |I' musing point-of-care
in an anticoagulation clinic to say that every patient with
an I NR above six | now have to send up to the I ab and have a
venous draw done doesn't nmake a | ot of sense to ne.

| want to be able to do the routine nmanagenent on
99 percent of ny patients with the sane system Now on the
patients doing hone testing, you essentially never get that
hi gh because with the increased frequency of testing, you
pi ck up the destabilization in the INR |Iong before you get
to 12 because they're going two, four, six, eight. |If you
haven't reacted by then, you' re probably never going to, but
the increased frequency of testing brings a whole | ot of
additional value to your ability to nmanage these patients.

DR. TRIPLETT: So are you saying the nore you
test, the less costly it is to the systen? Preventing
conplications?

DR JACOBSON: Your testing costs may go up, your

management costs may go down.
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TRIPLETT: Right. But the net is a positive?

JACOBSON: Yes.

S

TRI PLETT: Right.

DR. JACOBSON. But maybe not to the lab if the lab
is having to bear the cost of the testing, and you haven't
figured out a way to cost shift between the services.

DR. TRIPLETT: Well, we won't go there.

[ Laught er. ]

DR. TRIPLETT: G oup Nunber One.

DR MZE: W felt that task one was to inprove
patient outconmes. This is a very general statenent. The
results accurately reflect the patient's condition
accurately and that we also felt that we defined that there
was a need for standardization of whole blood clotting tines
and to develop a process by howit is done.

| guess the scope--PT, we need to establish
material and nmethod for INR ISl calibration. For ACT and
PTT, there was a need to start going in this direction, but
it wasn't as definite as with the PT or the possibility that
it could be done.

And then task three, howis this going to be done?
Wth PT use the WHO Cal i brati on Reference nethod and
material. And there was felt a need to develop a sinpler

procedure to calibrate individual nonitors or for |ooking at
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home testing. And how do you handle all the different units
that are going to be out in the field? And so this part in
checking has to be | ess conplicated than devel opi ng the
original 1Sl of the material and the instrunent. ['ll be
happy to have anyone in nmy group add to that.

DR. TRIPLETT: Questions? |If you would |ike,
there could be a public conmment period. Leon, you can start
of f.

DR. POLLER | just wanted to add sonething to the
group. W divided tests into the PT which has a calibration
system which is standardi zed, and all the other tests which
haven't. And all the other tests which haven't, we said
t hey shoul d be devising reference materials such as WHO
prepared for the APT, the anti-Xa assays, and ACT anti - Xas,
that sort of material, referenced heparin standards.

DR. TRIPLETT: | think it's inportant to
appreciate the difference between a control, a reference
mat eri al and a standard.

DR POLLER  Yes.

DR. TRIPLETT: And we have very few standards,
sone reference materials, and controls for nost everything
t hat we do.

DR. POLLER  Yes, yes. But regardless, it's an
inpossibility to standardi ze all the nethodol ogy for all the

other tests in view of the nultiplicity of instrunents.
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We' Il never get those standardi zed, so you need reference
materials, whatever is available nationally to do that.
Quality control materials, too, cone into that.

DR. TRIPLETT: Yes. Oher coments? Gil.

Ms. MACIK: | think to kind of sunmarize sone of
the things |I've heard, one of the things that | keep com ng
back to is the clinical and we, in a neeting like this, you
have neetings of mnds, and one is 60 years of experience
with a PT system but in the clinical world, if we're going
to use whol e bl ood, we have to think outside the system and
that's what was brought up. You know how do we then think
outside of the systemand it's going to be very difficult to
put the same kind of controls and sane kind of |aboratory
science to a whole blood systemwhich is part of the reason
t he whol e bl ood system wasn't developed in the first place
when we went to plasnma because plasnma allowed you to do it.

Now we' re goi ng backwards and going to a whol e
bl ood system So we have to go back and say, okay, what are
we going to do with it? So the aim you know, we have to
have sonething that's out there that clinically you think
you' re doi ng--your standards are even. Ckay. There's
har nony between the instrunents. Regardless of what
i nstrunment you do, you're doing about the sanme kind of

clinical managenent of a patient, but unfortunately all of
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that has to still be defined, you know, what are the goals,
what are the things we have to do?

We don't understand anticoagul ation now and if a
group like this that has an interest in anticoagul ation
can't conme up with exactly what they nean on things, the
people in this country that are really managing it aren't
coagul ationists. And they don't understand at all, as was
poi nted out, you know, a difference of a .3 INR that's
not hi ng. But we don't have education out there. So we
don't know how to use our current system

W're going to a systemthat may be better if for
no other reason that it points out all the deficiencies we
have in our current systens and then we can kind of try to
put all this together, and |I think we ought to be aimng
towards a nore generalized approach: sub-therapeutic,

t herapeutic, super-therapeutic, and how do we, where do we
cone up with those ranges and, you know, try to really | ook
at that. If we tie into seconds, if we tie in for these
instrunments, then we tie ourselves to sonething that may not
be nmet by all instrunents.

Ri ght now t he whol e bl ood instrunents, the
clotting time that they get is nowhere, you know, it's
mani pul ated, it's put into formulas, it's made to | ook |ike
sonething else, and there's a lot of, you know, you're not
letting it really say what it is, we're really forcing it
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into to act |ike what we want to see. So to summarize ny
ramblings, clinical has to count. The endpoint is are we
managi ng all the people clinically the same and are the
instrunments out there all allowing a person to be clinically
managed about the sanme, and they're not changing over tine
with that instrunment, that you' re getting about the sane
results with these.

And the "about" is an inportant aspect because
we'll never be exact with these and the way that we know
whet her or not we're managing themright is that part of the
QA of this entire systemhas to be did the patient's dose
change, did they have any adverse effects, and then | ooking
at the trends that the patient has, and that's nore
inmportant than liquid controls or anything el se on the
instrunment. It's really looking at all of that information
and goi ng back in.

DR. TRIPLETT: | think patient outcone is
obviously the best quality control and that woul d be bl eeds
or rethronmbosis and percent of time in the therapeutic
range. Those are relatively easy to docunent. O her
comments? Eric.

PARTI Cl PANT: Thank you. |I'mnot sure if it's
appropriate for me to comment. | just wondered if it's a

probl em here in the U S. | can't understand the doom and
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the gl oomabout all this. W just heard that we don't know
much about it, but I would disagree with that. | know Leon
Pol | er--he hasn't asked ne to say these words--was | argely
instrunmental in setting this up. W know a great deal about
warfarin, its effect on Vitam n K dependent clotting
factors. The INR systemis certainly not perfect. It's
certainly the best.

And when we tal k about patient outcones, we know a
great deal about patient outcones. There have been sone
very detail ed sophisticated studies. Fritz Rosendahl [?] in
the last few weeks has estimated if we have to do it al
again with patients using near-patient testing devices,
we'll need to study sonething |like 30,000 patients. Do you
think we're going to be able to get 30,000 patients on self-
testing prograns because they're on self-testing prograns
for very good reasons. They want to be away from doctors
and away from hospitals. W can't possibly find 30,000 and
put theminto control studies to discover outcones that we
al ready know.

It mght not give the sane results. | think
probably it doesn't, but we do know enough already--1'm sure
the manufacturers do; we certainly do--about the results.
Sanples tested in parallel are really very close, not the
sanme, but very close. So | would disagree. | think we know

a great deal about it. W know a great deal about clinical
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outcones. | think the problemis not the near-patient
testing devices. | think it's largely inexperienced
doct ors.

DR. TRIPLETT: | would tend to agree. | think
your organi zation is probably nore centralized than in the
United States in the sense that you have clinics. W have
clinics as well, but many of our patients are followed by a
physi cian who may only see five or six patients at any one
time in his or her practice that are on oral anticoagul ants
so they're not confortable with it. So an anti coagul ant
clinic is a very inportant piece of it in terns of patient
outconme. O her coments? Yes.

PARTICIPANT: 1'd like to make a coupl e of renmarks
on behalf of 1SO TC-212, and I'mnot sure if this is the
right time to do it. It would be expanding the topic of
what has been discussed so far. Should | do it now or do--

DR. TRI PLETT: Pl ease.

PARTI Cl PANT: O do you want ne to do it later?

DR. TRIPLETT: Please do it now.

PARTI Cl PANT: Okay. W have discussed a | ot about
standardi zation in in vitro diagnostics, specifically in
anti coagul ation. You nay be aware of the fact that |SO the
I nternational Standard Organi zation, has a technical

commttee, TC-212, that deals with standardization in in
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vitro diagnostics. How that cane about | could tell you,
but you'd have to give nme another ten mnutes and |'m not
sure if you want to do that. So let ne concentrate on what
| SO does, 1SO TC-212, in particular, does. Anong 15 other
projects, standardization projects for in vitro diagnhostics
that they have, and anong those sone that have been nmandat ed
as harnoni zed standards by the European Comm ssion in
support of the in vitro diagnostic nedical device directive,
anong all those projects is one specific project that has
rel evance to this group, and the topic of that project is
specifications and standards for instrunents for point-of-
care and self-testing in nonitoring of anti-coagul ation
treat nent.

And there is yet another project in CEN TC 140
whi ch deals with |1 VD standardi zation in support of the IVD
directive and that is general requirenments for self-testing
devices. I|I'mnentioning this to you for two reasons. First
of all, it would be great if the standardi zation efforts
that come out of this group could be in some way coordi nated
with what | SO TC-212 and CEN TC- 140 do. |SO TC-212 and CEN
TC- 140 have a very close coordination. So that is taken
care of.

But if this group, if ISTHis going to becone
active in standardization of anticoagulant in vitro

di agnostic nedi cal devices, then please help us to
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coordinate what is done in this group with the efforts that
are already underway, particularly in | SO TC 212.

The second concern that | have is rather an appeal
on there is so nuch expertise in this group anong the
attendees of this nmeeting, that | becane kind of jealous to
what you are doing here. W are fighting for expertise. W
are trying to get the people who have the know edge to
devel op these standards into | SO and into CEN so that the
standards that we develop will be neaningful, wll be
useful, not only for industry but also for users and for
regul ators. And ny appeal to you people is please
participate in the work that will be done here in | STH but
also in the work that is going to be done in I SO TG 212. It
w Il be nost hel pful and | personally believe it's very
inportant. Thank you very nuch.

DR. TRI PLETT: Thank you. Any other comments?

Al an.

DR. JACOBSON. Again, just trying to draw
paral l el s between plasma testing and point-of-care testing.
I novin was kind of an interesting reagent when it canme out.
Wen we first started using, it seened like it canme on to
t he marketpl ace wi thout too much trouble, but then there
were sonme questions afterwards. M guess is that using | ow

| SI reagents has probably caused as nmuch confusion in caring
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for patients as the use of point-of-care devices. An
exanpl e, one |aboratory that | was asked to consult wth,
the nmedical staff had literally threatened to boycott the

| aboratory unl ess they would renove I novin because half the
docs were still looking at the pro tinme in seconds even

t hough they were getting both results.

So | think one of our big challenges is trying to
again sort out the educational aspects of things fromthe
actual technical scientific aspects of things. Were we
need nore education, we need to work on nore education.
Where we need people to understand what is the really
effective relevant differences in INRs, we need to work on
educating on INRs. Wen should you use an INR instead of a
pro time? There's a lot of different anticoagul ation
i ssues, henostasis issues, that we need to nmake sure are
clarified and educated, but all of the different aspects
bring those inplications with them and I'mnot sure there's
too nmuch unique to point of care. |It's another nethodol ogy,
but 1'mnot sure there's that nuch that is totally unique
about that conpared to introducing low ISl thronbopl astins
or sone of the other types of changes we bring about.

DR. TRI PLETT: Thank you. Certainly there are
pockets of ignorance here and there and those need to be

addressed. O her questions?
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Well, I'l'l close with just a few comments. In
1977, when I--1 think it was the second | STH neeting that |
went to, Neils Bang canme up to nme and he said | hear you're
on the anticoagulant conmttee, and | said that's right, and
he said you have a lifetine job. That was the PT. And |
think it remains the sane. Eric is now cl osely associ at ed
with that conmttee and we'll hear nore about that, | guess,
on Sunday. So | think the PT remains a challenge and we
tal ked today about sone of the issues.

Sonme of these issues are matrix based in ternms of
proficiency testing. Sonme of the issues have to do with
di fferences between various devices and how they're
enpl oyed. | think the outcone, the patient outcone,
however, is the nost inportant issue and certainly there are
studi es now which verify the fact that patient testing | eads
to a better outcone that using a central |aboratory. So I
think that's an advance. Not every patient can do self-
testing. Certainly there are patients who wouldn't qualify,
but for those who can | think it's a major opportunity for
t hem

Wth respect to the aPTT, | don't think we nade
very much progress in terns of trying to identify what to do
W th near-patient APT testing, the problembeing |I think the

aPTT has multiple uses, nmuch nore so than the prothronbin
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time which really at this point | would say the vast
majority of tests in the United States that are done for the
prothronbin tinme are done to nonitor oral anticoagul ation.

On the other hand, the PTT, probably the nost
common use is heparin nonitoring. Although it may be cl ose,
t he second nost-comon use may be preoperative testing which
still is around and people are still using it. And
occasionally they uncover patients who i ndeed have an
abnormal aPTT preoperatively. So the vast nmajority,
however, | think are still in those two categories, heparin
and preoperative testing. Perhaps the |upus anticoagul ant
has made an inpact on the aPTT, but with the use of the
DRWT and the realization by nost people that multiple tests
are needed to rule out a |upus anticoagul ant, people are
ordering aPTTs, DRWTs and perhaps hexagonal phase
neutralization as an approach to that diagnosis.

So the PTT and factor deficiency still is used in
terms of identifying patients with factor deficiencies and
again that is usually picked up with preoperative screening
and it's serendi pitous observation in many cases. The | ast
one that we saw that was significant was recently a
gent| eman who had a baseline PTT of 130 seconds and it
turned out that he was prekallikrein deficient. So he had
absolutely zero prekallikrein, but that's irrelevant with

respect to clinical bleeding.
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| think one other inportant aspect of this
di scussion today was the diversity of the audience in the
sense that we have people fromindustry, we have people from
the regul atory agenci es, we have people fromthe
standardi zati on conmttees, interested clinicians, and as a
consequence | think the exchange of information, which has
al ready been enphasi zed, has been a very good exchange from
different groups, different perspectives.

This kind of neeting, | think, is very valuable in
terms of advancing our overall nutual understandi ng of what
the problens are, and | hope that there are opportunities in
the future for simlar neetings. And with that, 1'll turn
it back over to Gnette. | would like to thank Dr. M chaud
for her organizing the nmeeting. She's done a wonderful job
in putting together the various groups that are here today
and | congratul ate her.

[ Appl ause. ]

CHAI RPERSON M CHAUD: Just a few final words. |
want to thank you all very nmuch for attending this session
today. | think that we made an inportant first step in
devel opi ng what | hope will ultimtely be inproved
performance of these assays and inproved use of these assays
by the clinicians. | think we'll call it a day. | know

that nost of you will be attending the I STH neeting in the
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com ng week and so you have still nuch work ahead of you
Thank you again for attending.

[ Appl ause. ]

[ Wher eupon, at 5:40 p.m, the neeting was

adj our ned. ]
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